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UROKINASE INHIBITORS 

Cross Reference to Related Applications 
This application is a continuation-in-part of U.S. Application Ser. No. 
08/901,040, filed July 25, 1997, pending. 

Background of the Invention 
The present invention provides naphthamidine compounds which inhibit the urokinase 
enzyme, pharmaceutical compositions containing these compounds and medical methods of 
treatment using these compounds. 

Technical Field 

Urokinase (urinary-type plasminogen activator or uPA (International Union of 
Biochemistry classification number: EC3.4.21.31)) is a proteolytic enzyme which is highly 
specific for a single peptide bond in plasminogen. Plasminogen activation (cleavage of this 
bond by the urokinase enzyme) results in formation of plasmin, a potent general protease. 

Many cell types use urokinase as a key initiator of plasmin-mediated proteolytic 
degradation or modification of extracellular support structures such as extracellular matrix 
(ECM) and basement membrane (BM). Cells exist, move and interact with each other in tissues 
and organs within the physical framework provided by ECM and BM. Movement of cells 
within ECM or across BM requires local proteolytic degradation or modification of the 
structures and allows cells to invade adjacent areas previously unavailable prior to the 
degredation or modification. 

Cellular invasiveness intiated by urokinase is central to a variety of normal and disease- 
state physiological processes (Blasi, F., Vassalli, J. D., and Dano, K. J. Cell Biol. 104:801- 
804, 1987; Dano, K., Anderson, P. A., Grondahl-Hansen, J., Kristensen, P., Nielsen, L. S., 
and Skriver, L. Adv. Cancer Res. 44:139-266, 1985; Littlefield, B. A. Ann. N. Y. Acad. Sci. 
622: 167-175, 1991; Saksela, O., Biochim. Biophys. Acta 823: 35-65, 1985; Testa, J. E. and 
Quigley, J. P. Cancer Metast. Rev. 9:353-367, 1990). Such processes include, but are not 
limited to, angiogenesis (neovascularization), bone restructuring, embryo implantation in the 
uterus, infiltration of immune cells into inflammatory sites, ovulation, spermatogenesis, tissue 
remodelling during wound repair and organ differentiation, fibrosis, tumor invasion, metastatic 
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spread of rumor cells from primary to secondary sites and tissue destruction in arthritis. 
Amiloride. for example, a known urokinase inhibitor of only moderate potency, has been 
reported to inhibit tumor metastasis in vivo (Kellen, J. A., Mirakian, A. Kolin, A. Anticancer 
Res. 8:1373-1376, 1988) and angiogenesis/capillary network formation in vitro (Alliegro, M. 
5 C. and Glaser, B. M. J. Cell Biol. 1 15[3 Pt 2]: 402a, 1991). 

Inhibitors of urokinase, therefore, have mechanism-based anti-angiogenic, a nti- arthritic, 
anti-inflammatory, anti-retinopathic (for angiogenesis-dependent retinopathies), contraceptive 
and tumoristatic uses. 

0 Summary of the Invention 

In its principle embodiment, the present invention provides a compound or a 
pharmaceutical ly acceptable salt, ester or prodrug thereof, of formula (I) 

( 

C NH 

NH 2 

(I), wherein 

15 Z is selected from the group consisting of 

(1) nitrogen; 

(2) methine; and 

— . -(3.) methine .substituted with -NR\ Rx 



20 A is selected from the group consisting of 

(1) hydrogen and 

(2) -L A R A ; 

B is selected from the group consisting of 
25 ( 1 ) hydrogen and 
(2) -L b Rb and 

C is selected from the group consisting of 
( 1 ) hydrogen and 
30 (2) -L C R C , 

with the proviso that at least one of A, B or C is other than hydrogen; and 
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with the proviso that when A is other than hydrogen, at least one of B or C is other than 
hydrogen, 

wherein for A, B, and C, La, Lb and Lc are independently selected from the group 



consisting of 


(1) 


a covalent bond. 


(2) 


-(CH 2 ) m -, 


(3) 


-NR.]-, 


(4) 


-NR 2 C(X)NR 3 -, 


(5) 


-C(X)-, 


(6) 


-NR 2 C(X)-, 


(7) 


-C(X)NR 2 -, 


(8) 


-CH=CH-, 


(9) 


-OC-, 


(10) 


-0-, 


(11) 


-S(O),-, 


(12) 


-OC(CH 2 ) n NR 2 C(XK 


(13) 


-C(X)NR 2 (CH 2 ) n C=C-, 


(14) 


-(CH 2 ) n NS0 2 -, 


(15) 


-NR 2 S0 2 (CH 2 ) n OC-. 


(16) 


-CsC(CH 2 ) n NR 2 S0 2 NR 3 -, 


(17) 


-NR 2 S0 2 NR 3 (CH 2 ) n C=C-, 


(18) 


-S0 2 NR 2 -, 


(19) 


-NR 2 S0 2 -, 


(20) 


-NR 2 S0 2 NR 3 -, 


(21) 


-N=N-, 


(22) 


-C(X)N(OR 2 )-, 


(23) 


-N(OR 2 )C(X)-, 


(24) 


-HC=CH(CH 2 ) n NR 2 C(X)-, 


(25) 


-(CH 2 ) n NR 2 C(X)CH=CH-, 


(26) 


-CH=CH(CH 2 ) n NS0 2 -, 


(27) 


-NR 2 S0 2 (CH 2 ) n CH=CH-, 


(28) 


-(CH 2 ) n NR 2 S0 2 NR 3 -, 


(29) 


-NR 2 S0 2 NR 3 (CH 2 ) n CH=CH-, 


(30) 


-NR 2 C(0)0-, 
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(31) -OC(0)NR 2 -, 

(32) -CH=NO- t 

(33) -ON=CH- and 



7 

(34) W i wherein W is selected from the group consisting of 

S (a) -O-, 

(b) -S-, 

(c) -NRj- and 

(d) -(CH 2 ) m -, 

wherein each functional group is depicted with its right-hand end being the end which 
10 attached to the naphthyl or quinolyl ring and its left-hand end being the end which is 

attached to Ra, Rb or Rq; 



R A < Rb and Rc are independently selected from'the group consisting of 

(I) aiyl; 

15 (2) arylaLkoxy, wherein the alkylene group is of one to six carbon atoms; 

(3) alkyl of one to ten carbon atoms; 

(4) alkenyl of two to ten carbon atoms; 

(5) alkoxycarbonyl of one to six carbon atoms; 
— (6) alkynyl of tw o to ten carbon atoms; 

20 (7) halogen; 

(8) -NRiR 2 ; 

(9) heterocycle; 

(10) cycloalkenyl of four to twelve carbon atoms; 

(II) cycloalkyl of three to twelve carbon atoms; 
25 (12) -NR!C(0)NR2R3;and 

( 1 3) -NR ) C(O)R 50 ^ wherein R 50 is alkyl of one to six carbon atoms; 
wherein, at each occurence, R\ is selected from the group consisting of 

( 1 ) hydrogen; 

(2) an N-protecting group; 

30 (3) alkyl of one to six carbon atoms; 

(4) alkenyl of two to six carbon atoms; 

(5) alkynyl of two to six carbon atoms; 

(6) aryl; 
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(7) arylalkyl, wherein the alkylene group is of one to six carbon atoms; 
(X) cycloalkyl of three to eight carbon atoms and 

(9) cycloalkylalkyl, wherein the cycloalkyl group is of three to eight carbon 

atoms, and the alkylene group is of one to ten carbon atoms; and 
wherein, at each occurence. Ro and R3 are independently selected from the group consisting of 

( 1 ) hydrogen: 

(2) alkyl of one to six carbon atoms; 

(3) alkenyl of two to six carbon atoms; 

(4) alkynyi of two to six carbon atoms; 

(5) aryl; 

(6) arylalkyl, wherein the alkylene group is of one to six carbon atoms 

(7) cycloalkyl of three to eight carbon atoms and 

(8) cycloalkylalkyl, wherein the cycloalkyl group is of three to eight carbon 
atoms, and the alkylene group is of one to ten carbon atoms; and 

wherein, at each occurence. X is selected from the group consisting of 

( 1 ) O and 

(2) S; and 

wherein, at each occurence, 
m is one to five, 
n is zero to four and 
t is zero to two; and 

wherein, at each occurence, the alkyl, alkenyl, alkynyi, aryl, heterocycle, cycloalkyl, 
and cycloalkenyl groups are optionally substituted. 

The present invention also relates to a method of inhibiting urokinase in a mammal, 
particularly humans, by administering a therapeutically effective amount of a composition 
comprising a compound of formula (I). 

The present invention also relates to pharmaceutical compositions which comprise a 
therapeutically effective amount of a compound of formula (I) in combination with a 
pharmaceutical^ acceptable carrier. 

Detailed Description of the Invention 
As used throughout this specification and the appended claims, the following terms have 
the meanings specified: 
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The term "alkyl," as used herein, represents a monovalent group derived from a straight 
or branched chain saturated hydrocarbon by the removal of a single hydrogen atom and is 
exemplified by methyl, ethyl, n- and iso-propyl, n-, sec-, iso- and tert-butyl. neopentyl and the 
like and may be optionally substituted with one, two. three or four subsrituents independently 
5 selected from the group consisting of ( 1 ) alkoxy of one to six carbon atoms; (2) alkylsulfinyl of 
one to six carbon atoms; (3) alkylsulfonyl of one to six carbon atoms; (4) amino; (5) aryl; (6) 
arylalkoxy. wherein the alkylene group is of one to six carbon atoms; (7) aryloyl; (8) azido; (9) 
carboxaldehyde; (10) cycloalkyl of three to eight carbon atoms; (11) halo; (12) heterocycle; (13) 
(heterocycle)oxy; (14) (heterocycle)oyl; (15) hydroxy; (16) N-protected amino; (17) nitro; (18) 
l() oxo; (19) spiroalkyl of three to eight carbon atoms; (20) thioalkoxy of one to six carbon atoms; 
(2 1 ) -CO2R2; (22) -C(0)NR 2 R 3 ; (23) -S0 2 R4, wherein R4 is selected from the group 
consisting of (a) alkyl, (b) aryl and (c) arylalkyl, wherein the alkylene group is of one to six 
carbon atoms; (24) -S0 2 NR 5 R 6 , wherein R 5 and R 6 are independently selected from the group 
consisting of (a) hydrogen, (b) alkyl. (c) aryl and (d) arylalkyl, wherein the alkylene group is of 
1 5 one to six carbon atoms; (25) -NR 7 Rr, wherein R 7 and R 8 are independently selected from the 
group consisting of (a) hydrogen; (b) an N-protecting group; (c) alkyl of one to six carbon 
atoms; (d) alkenyl of two to six carbon atoms; (e) alkynyl of two to six carbon atoms; (f) aryl; 
(g) arylalkyl, wherein the alkylene group is of one to six carbon atoms; (h) cycloalkyl of three 
to eight carbon atoms and (i) cycloalkylalkyl, wherein the cycloalkyl group is of three to eight 
carbon ato ms, and the alkylene group is of one to ten carbon atoms, with the proviso that no 

two groups"ln^boundlo the-nitrogen atom through a carbonyl group -or-a-sulfonyl group 

The term "alkanoyl," as used herein, represents an alkyl group, as defined herein, 
attached to the parent molecular group through a carbonyl group, as defined herein, and is 
exemplified by formyl, acetyl, propionyl, butanoyl and the like. 
25 The term "alkenyl," as used herein, represents monovalent straight or branched chain 

groups containing a carbon-carbon double bond derived from an alkene by the removal of one 
hydrogen atom and is exemplified by ethenyl, 1-propenyl. 2-propenyI, 2-methyI-l-propenyl, 1- 
butenyl, 2-butenyl and the like and may be optionally substituted with one, two, three or four 
substituents independently selected from the group consisting of (1) alkoxy of one to six carbon 
30 atoms; (2) alkylsulfinyl of one to six carbon atoms; (3) alkylsulfonyl of one to six carbon 

atoms; (4) amino; (5) aryl; (6) arylalkoxy, wherein the alkylene group is of one to six carbon 
atoms; (7) aryloyl; (8) azido; (9) carboxaldehyde; (10) cycloalkyl of three to eight carbon atoms; 
(1 1) halo; (12) heterocycle; (13) (heterocycle)oxy; (14) (heterocycle)oyl; (15) hydroxy; (16) N- 
protected amino; (17) nitro: ( 1 8) oxo; (19) spiroalkyl of three to eight carbon atoms; (20) 
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thioalkoxy of one to six carbon atoms; (21 ) -CO2R2; (22) -QOjNF^Rv (23) -SO2R4, wherein 
R4 is selected from the group consisting of (a) alkyl, (b) aryl and (c) arylalkyl, wherein the 
alk /lene group is of one to six carbon atoms; (24) -SO2NR5R6, wherein R5 and R<3 are 
independently selected from the group consisting of (a) hydrogen, (b) alkyl, (c) aryl and (d) 
arylalkyl, wherein the alkylene group is of one to six carbon atoms; (25) -NRyR^, wherein R7 
and R^ are independently selected from the group consisting of (a) hydrogen; (b) an N- 
protecting group; (c) alkyl of one to six carbon atoms; (d) alkenyl of two to six carbon atoms; 
(e) alkyny] of two to six carbon atoms; (f) aryl; (g) arylalkyl, wherein the alkylene group is of 
one to six carbon atoms; (h) cycloalkyl of three to eight carbon atoms and (i) cycloalkylalkyl, 
wherein the cycloalkyl group is of three to eight carbon atoms, and the alkylene group is of one 
to ten carbon atoms, with the proviso that no two groups are bound to the nitrogen atom 
through a carbonyl group or a sulfonyl group. 

The term M a]koxy," as used herein, represents an alkyl group attached to the parent 
molecular group through an oxygen atom: 

The term "alkoxyalkyl" as used herein, represents an alkyl group to which is attached an 
alkoxy group. 

The term "alkoxycarbonyl," as used herein, represents an ester group; i.e. an alkoxy 
group, attached to the parent molecular group through a carbonyl group and is exemplified by 
methoxycarbonyl, ethoxycarbonyl and the like. 

The term "alkylene," as used herein, represents a saturated divalent hydrocarbon group 
derived from a straight or branched chain saturated hydrocarbon by the removal of two 
hydrogen atoms, and is exemplified by methylene, ethylene, isopropylene and the like. 

The term "alkylsulfinyl," as used herein, represents an alkyl group attached to the parent 
molecular group through an -S(O)- group. 

The term "alkylsulfinylalkyl," as used herein, represents an alkyl group, as defined 
herein, substituted by a sulfinyl group. 

The term "alkylsulfonyl," as used herein, represents an alkyl group attached to the 
parent molecular group through an -SO2- group. 

The term "alkylsulfonylalkyl," as used herein, represents an alkyl group, as defined 
herein, substituted by a sulfonyl group. 

The term "alkynyl," as used herein, represents monovalent straight or branched chain 
groups of two to six carbon atoms containing a carbon-carbon triple bond derived from an 
alkyne by the removal of one hydrogen atom and is exemplified by ethynyl, 1-propynyl, and 
the like and may be optionally substituted with one, two, three or four substituents 
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independently selected from the group consisting of (I) alkoxy of one to six carbon atoms; (2) 
alkylsulfinyl of one to six carbon atoms; (3) alkylsulfonyl of one to six carbon atoms; (4) 
amino; (5) aryl; (6) arylalkoxy. wherein the alkylene group is of one to six carbon atoms; (7) 
aryloyl; (8) azido; (9) carboxaldehyde; ( 1 0) cycloalkyl of three to eight carbon atoms; (II) halo; 
S (12) heterocycle; ( 1 3) (heterocycle)oxy; ( 1 4) (heterocycle)oyl; ( 1 5) hydroxy; ( 1 6) N-protected 
amino; ( 1 7) nitro; ( 1 8) oxo; ( 1 9) spiroalkyl of three to eight carbon atoms; (20) thioalkoxy of 
one to six carbon atoms: (21) -CO2R2; (22) -C(0)NR 2 R 3 ; (23) -SO2R4, wherein R4 is selected 
from the group consisting of (a) alkyl, (b) aryl and (c) arylalkyl, wherein the alkylene group is 
of one to six carbon atoms; (24) -SC^NR.sR^ wherein R 5 and R 6 are independently selected 

10 from the group consisting of (a) hydrogen, (b) alkyl, (c) aryl and (d) arylalkyl, wherein the 
alkylene group is of one to six carbon atoms; (25) -NR 7 R 8 , wherein R 7 and R% are 
independently selected from the group consisting of (a) hydrogen; (b) an N-protecting group; 
(c) alkyl of one to six carbon atoms; (d) alkenyl of two to six carbon atoms; (e) alkynyl of two 
to six carbon atoms; (f) aryl: (g) arylalkyl, wherein the alkylene group is of one to six carbon 

15 atoms: (h) cycloalkyl of three to eight carbon atoms and (i) cycloalkylalkyl, wherein the 
cycloalkyl group is of three to eight carbon atoms, and the alkylene group is of one to ten 
carbon atoms, with the proviso that no two groups are bound to the nitrogen atom through a 
carbonyl group or a sulfonyl group. 

The term "amino," as used herein, represents an -NH2 group. 

^° ™ e lerm "aminoalkyl," as used herein, represents an alkyl group, as defined herein, 

substituted by^an arninb groups r 

The term "aryl," as used herein, represents a mono- or bicyclic carbocyclic ring system 
having one or two aromatic rings and is exemplified by phenyl, naphthyl, 1,2-dihydronaphthyI, 
1,2,3,4-tetrahydronaphthyl, fluorenyl, indanyl, indenyl and the like and may be optionally 

25 substituted with one, two, three, four or five substituents independently selected from the 
group consisting of (1 ) alkanoyl of one to six carbon atoms; (2) alkyl of one to six carbon 
atoms; (3) alkoxy of one to six carbon atoms; (4) alkoxyalkyl, wherein the alkyl and alkylene 
goups are independently of one to six carbon atoms; (5) alkylsulfinyl of one to six carbon 
atoms; (6) alkylsulfinylalkyl, wherein the alkyl and alkylene groups are independently of one to 

30 six carbon atoms; (7) alkylsulfonyl of one to six carbon atoms; (8) alkyl sulfonylalkyl, wherein 
the alkyl and alkylene groups are independently of one to six carbon atoms; (9) aryl; (10) 
arylalkyl, wherein the alkyl group is of one to six carbon atoms; (11) amino; (12) aminoalkyl of 
one to six carbon atoms; (13) aryl; (14) arylalkyl, wherein the alkylene group is of one to six 
carbon atoms; (15) aryloyl; (16) azido; (17) azidoalkyl of one to six carbon atoms; (18) 
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carboxaldehyde; (19) (carboxaldehyde)alkyl, wherein the alkylene group is of one to six carbon 
atoms; (20) cycloalkyl of three to eight carbon atoms; (21 ) cycloalkylalkyl, wherein the 
cycloalkyl group is of three to eight carbon atoms and the alkylene group is of one to ten carbon 
atoms; (22) halo; (23) haloalkyl of one to six carbon atoms; (24) heterocycle; (25) 
5 (heterocycle)oxy; (26) (heterocycie)oyl; (27) hydroxy; (28) hydroxyalkyl of one to six carbon 
atoms; (29) nitro; (30) nitroalkyl of one to six carbon atoms; (31) N-protected amino; (32) N- 
protected aminoalkyl, wherein the alkylene group is of one to six carbon atoms; (33) oxo; (34) 
thioalkoxy of one to six carbon atoms; (35) thioalkoxyalkyl, wherein the alkyl and alkylene 
groups are independently of one to six carbon atoms; (36) -(CH2)qCC>2R2> wherein q is zero to 

10 four; (37) -(CH2)qC(0)NR2R3; (38) -(CH2)qS02R4* wherein R4 is selected from the group 
consisting of (a) alkyl, (b) aryl and (c) arylalkyl, wherein the alkylene group is of one to six 
carbon atoms; (39) -(CF^qSCbNRsR^ wherein R5 and R6 are independently selected from the 
group consisting of(a) hydrogen, (b) alkyl. (c) aryl and(d) arylalkyl, wherein the alkylene 
group is of one to six carbon atoms; (40) -(CH2)qNR7R8, wherein R7 and Rg are independently 

15 selected from the group consisting of (a) hydrogen, (b) an N-protecting group, (c) alkyl of one 
to six carbon atoms, (d) alkenyl of two to six carbon atoms, (e) alkynyl of two to six carbon 
atoms, (0 aryl, (g) arylalkyl, wherein the alkylene group is of one to six carbon atoms, (h) 
cycloalkyl of three to eight carbon atoms and (i) cycloalkylalkyl, wherein the cycloalkyl group 
is of three to eight carbon atoms, and the alkylene group is of one to ten carbon atoms, with the 

20 proviso that no two groups are bound to the nitrogen atom through a carbonyl group or a 
sulfonyl group; (41) oxo; (42) perfluoroalkyl; (43) perfluoroalkoxy; (44) aryloxy; 
(45) cycloalkoxy; (46) cycloalkylalkoxy; and (47) arylalkoxy. 

The term "arylalkyl." as used herein, represents an aryl group attached to the parent 
molecular group through an alkyl group. 

25 The term "arylalkoxy," as used herein, represents an arylalkyl group attached to the 

parent molecular group through an oxygen atom. 

The term "aryloxy," as used herein, represents an aryl group which is attached to the 
parent molecular group through an oxygen atom. 

The term "aryloyl," as used herein, represents an aryl group which is attached to the 

30 parent molecular group through a carbonyl group. 

The term "azido," as used herein, represents an -N3 group. 

The term "azidoalkyl," as used herein, represents an alkyl group, as defined herein, 
substituted by an azido group. 

The term "carbonyl," as used herein, represents a C=0 group. 
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The term "carboxaldehyde," as used herein, represents a -CHO group. 
The term "(carboxaldehyde)alkyl," as used herein, represents an alkyl group, as defined 
herein, subsrituted by a carboxaldehyde group. 

The term "carboxy," as used herein, represents a -CCbH group. 
5 The term "carboxyalkyl." as used herein, represents an alkyl group, as defined herein, 

substituted by a carboxy group. 

The term "cycloalkyl," as used herein represents" a monovalent saturated cyclic 
hydrocarbon group and is exemplified by cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl. bicyclo[2.2. l]heptyl and the like. The cycloalkyl groups of this invention can be 
10 optionally substituted with (1) alkanoyl of one to six carbon atoms; (2) alkyl of one to six 
carbon atoms; (3) alkoxy of one to six carbon atoms; (4) alkoxyaLkyl, wherein the alkyl and 
alkylene goups are independently of one to six carbon atoms; (5) alkylsulfmyl of one to six 
carbon atoms: (6) alkylsulfinylalkyl, wherein the alkyl and alkylene groups are independently 
of one to six carbon atoms; (7) alkylsulfonyl of one to six carbon atoms; (8) alkylsulfonylalkyl, 
15 wherein the alkyl and alkylene groups are independently of one to six carbon atoms; (9) aryl: 
(10) arylalkyl, wherein the alkyl group is of one to six carbon atoms; (11) amino; (12) 
aminoalkyl of one to six carbon atoms; (1 3) aryl; (14) aryialkyl, wherein the alkylene group is 
. of one to six carbon atoms; (15) aryloyl; (16) azido; (17) azidoalkyl of one to six carbon atoms; 
(18) carboxaldehyde; (19) (carboxaldehyde)alkyl, wherein the alkylene group is of one to six 

1° carfaonatoms; (20) cycloalkyl of three to eight carbon atoms; (21 ) cycloalkylalkyl, wherein the 

cycloalkyl group is of threelo^eight carbon afdms and thenlkylene-group is of one to ten carbon- 
atoms; (22) halo; (23) haloalkyl of one to six carbon atoms; (24) heterocycle; (25) 
(heterocycle)oxy; (26) (heterocycle)oyl; (27) hydroxy; (28) hydroxyalkyl of one to six carbon 
atoms; (29) nitro; (30) nitroalkyl of one to six carbon atoms; (31) N-protected amino; (32) N- 
25 protected aminoalkyl, wherein the alkylene group is of one to six carbon atoms; (33) oxo; (34) 
thioalkoxy of one to six carbon atoms; (35) thioalkoxyalkyl, wherein the alkyl and alkylene 
groups are independently of one to six carbon atoms; (36) -(CH 2 ) q C0 2 R 2 , wherein q is zero to 
four; (37) -(CH2) q C(0)NR 2 R 3 ; (38) -(CH 2 ) q S0 2 R4, wherein R4 is selected from the group 
consisting of (a) alkyl, (b) aryl and (c) arylalkyl, wherein the alkylene group is of one to six 
carbon atoms; (39) -(CH 2 ) q S0 2 NR 5 R 6 , wherein R 5 and R 6 are independently selected from the 
group consisting of(a) hydrogen, (b) alkyl, (c) aryl and (d) arylalkyl, wherein the alkylene 
group is of one to six carbon atoms; (40) -(CH 2 ) q NR 7 R 8 , wherein R 7 and R 8 are independently 
selected from the group consisting of (a) hydrogen, (b) an N-protecting group, (c) alkyl of one 
to six carbon atoms, (d) alkenyl of two to six carbon atoms, (e) alkynyl of two to six carbon 
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atoms, (f) aryl. (g) arylalkyl, wherein the alkylene group is of one to six carbon atoms, (h) 
cycloalkyl of three to eight carbon atoms and (i) cycloalkylalkyl, wherein the cycioalkyl group 
is of three to eight carbon atoms, and the alkylene group is of one to ten carbon atoms, with the 
proviso that no two groups are bound to the nitrogen atom through a carbonyl group or a 
sulfonyl group; (41 ) oxo; (42) perfluoroalkyl; (43) perfluoroalkoxy; (44) aryloxy; 
(45) cycloalkoxy; (46) cycloalkylalkoxy; and (47) arylalkoxy. 

The term "cycloalkenyl," as used herein represents a monovalent cyclic hydrocarbon 
having at least one carbon-carbon double bond. The cycloalkenyl groups of this invention can 
be optionally substituted with (1 ) alkanoyl of one to six carbon atoms; (2) alkyl of one to six 
carbon atoms: (3) alkoxy of one to six carbon atoms; (4) alkoxyalkyl, wherein the alkyl and 
alkylene goups are independently of one to six carbon atoms; (5) alkylsulfinyl of one to six 
carbon atoms; (6) alkylsulfinylalky), wherein the alkyl and alkylene groups are independently 
of one to six carbon atoms; (7) alkylsulfonyl of one to six carbon atoms; (8) alkylsulfonylalkyl, 
wherein the alkyl and alkylene groups are independently of one to six carbon atoms; (9) aryl: 
(10) arylalkyl, wherein the alkyl group is of one to six carbon atoms; (11) amino; (12) 
aminoalkyl of one to six carbon atoms; (13) aryl; (14) arylalkyl, wherein the alkylene group is 
of one to six carbon atoms; (15) aryloyl; (16) azido; (17) azidoalkyl of one to six carbon atoms; 
(18) carboxaldehyde; (19) (carboxaldehyde)alkyl, wherein the alkylene group is of one to six 
carbon atoms; (20) cycloalkyl of three to eight carbon atoms; (21 ) cycloalkylalkyl, wherein the 
cycloalkyl group is of three to eight carbon atoms and the alkylene group is of one to ten carbon 
atoms; (22) halo; (23) haloalkyl of one to six carbon atoms; (24) heterocycle; (25) 
(heterocycle)oxy; (26) (heterocycle)oyl; (27) hydroxy; (28) hydroxyalkyl of one to six carbon 
atoms; (29) nitro; (30) nitroalkyl of one to six carbon atoms; (31) N-protected amino; (32) N- 
protected aminoalkyl, wherein the alkylene group is of one to six carbon atoms; (33) oxo; (34) 
thioalkoxy of one to six carbon atoms; (35) thioalkoxyalkyl, wherein the alkyl and alkylene 
groups are independently of one to six carbon atoms; (36) -(CH 2 ) q CC>2R 2 , wherein q is zero to 
four; (37) -(CH 2 ) q C(0)NR 2 R 3; (38) -(CH 2 ) q S0 2 R4, wherein R4 is selected from the group 
consisting of (a) alkyl, (b) aryl and (c) arylalkyl, wherein the alkylene group is of one to six 
carbon atoms; (39) -(CH 2 ) q S0 2 NTR5R 6 , wherein R5 and R 6 are independently selected from the 
group consisting of (a) hydrogen, (b) alkyl, (c) aryl and(d) arylalkyl, wherein the alkylene 
group is of one to six carbon atoms; (40) -(CH 2 ) q NR 7 R 8 , wherein R 7 and Rg are independently 
selected from the group consisting of (a) hydrogen, (b) an N-protecting group, (c) aLky] of one 
to six carbon atoms, (d) alkenyl of two to six carbon atoms, (e) alkynyl of two to six carbon 
atoms, (f) aryl, (g) arylalkyl, wherein the alkylene group is of one to six carbon atoms, (h) 
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cycloaikyl of three to eight carbon atoms and (i) cycloalkylalkyl, wherein the cycloalkyl group 
is of three to eight carbon atoms, and the alkylene group is of one to ten carbon atoms, with the 
proviso that no two groups are bound to the nitrogen atom through a carbonyl group or a 
sulfonyl group; (41 ) oxo; (42) perfluoroalkyl; (43) perfluoroalkoxy; (44) aryloxy; 
5 (45) cycloalkoxy; (46) cycloalkylalkoxy: and (47) arylalkoxy. 

The term "cycloalkoxy," as used herein represents a cycloalkyl group, as defined 
herein, attached to the parent molecular group through an oxygen atom. 

The term "cycloalkylalkoxy," as used herein, represents an alkoxy group, as defined 
herein, to which is attached a cycloalkyl group. 

10 The term "cycloalkylalkyl, " as used herein, represents a cycloalkyl group, as defined 

herein, attached to the parent molecular group through an alky] group. 

The term "haloalkyl," as used herein, represents an alkyl group, as defined herein, 
substituted by one, two, or three halogen atoms and is exemplified by chloromethyl, { 
bromoethyl, trifluoromethyl and the like. 

15 The term "halogen," as used herein, represents F, CI, Br and I. 

The term "heterocycle," as used herein, represents a 5-, 6- or 7-membered ring 
containing one, two or three heteroatoms independently selected from the group consisting of 
nitrogen, oxygen and sulfur. The 5-membered ring has zero to two double bonds and the 6- 
and 7-membered rings have zero to three double bonds. The term "heterocycle" also includes 

20 bicyclk^t ricyclic and tetracyclic groups in which any of the above heterocyclic rings is fused to 

one or two rings independently^ 

cyclohexane ring, a cyclohexene ring, a cyclopentane ring, a cyclopentene ring and another 
monocyclic heterocyclic ring such as indolyl, quinolyl, isoquinolyl, tetrahydroquinolyl, 
benzofuryl, benzothienyl and the like. Heterocyclics include pyrrolyl, pyrrolinyl, pyrrolidinyl, 

25 pyrazolyl, pyrazolinyl, pyrazolidinyl, imidazolyl, imidazolinyl, imidazolidinyl, pyridyl, 

piperidinyl, homopiperidinyl, pyrazinyl, piperazinyl, pyrimidinyl, pyridazinyl, oxazolyl, ( 
oxazolidinyl, isoxazolyl, isoxazolidinyl, morpholinyl, thiomorpholinyl, thiazolyl, thiazolidinyl, 
isothiazolyl, isothiazolidinyl, indolyl, quinolinyl, isoquinolinyl, benzimidazolyl, 
benzothiazolyl, benzoxazolyl, furyl, thienyl, thiazolidinyl, isothiazolyl, isoindazoyl, triazolyl, 

30 tetrazolyl, oxadiazolyl, uricyl, thiadiazolyl, pyrimidyl, tetrahydrofuranyl, dihydrofuranyl, 

tetrahydrothienyl, dihydrothienyl, dihydroindolyl, tetrahydroquinolyl, tetrahydroisoquinolyl, 
pyranyl, dihydropyranyl, dithiazolyl, benzofuranyl, benzothienyl and the like. Heterocyclic 
groups also include compounds of the formula 
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, wherein F is selected from the group consisting of -CH 2 -, -CH 9 0- and -O-, and 
G is selected from the group consisting of -C(O)- and -(C(R')(R")) V wherein R' and R" are 
independently selected from the group consisting of hydrogen or alkyl of one to four carbon 
atoms, and v is one to three and includes groups such as 3 ,3-benzodioxolyl, 1 ,4-benzodioxanyl 
5 and the like. Any of the heterocycle groups mentioned herein may be optionally substituted 

with one, two, three, four or five substituents independently selected from the group consisting 
of ( 1) alkanoyl of one to six carbon atoms; (2) alkyl of one to six carbon atoms; (3) alkoxy of 
one to six carbon atoms; (4) alkoxyalkyl, wherein the alkyl and alkylene goups are 
independently of one to six carbon atoms; (5) alkylsulfinyl of one to six carbon atoms; (6) 

10 alkylsulfinylalkyl, wherein the alkyl and alkylene groups are independently of one to six carbon 
atoms; (7) alkylsulfonyl of one to six carbon atoms; (8) alkylsulfonylalkyl, wherein the alkyl 
and alkylene groups are independently of one to six carbon atoms; (9) aryl; (10) arylalkyl, 
wherein the alkyl group is of one to six carbon atoms: (1 1) amino; (12) aminoalkylof one to six 
carbon atoms; (13) aryl; (14) arylalkyl, wherein the alkylene group is of one to six carbon 

is atoms; (15) aryloyl; (16) azido; (17) azidoalkyl of one to six carbon atoms; (18) 

carboxaldehyde; (19) (carboxaldehyde)alkyl, wherein the alkylene group is of one to six carbon 
atoms; (20) cycloalkyl of three to eight carbon atoms; (21) cycloalkylalkyl, wherein the 
cycloalkyl group is of three to eight carbon atoms and the alkylene group is of one to ten carbon 
atoms; (22) halo; (23) haloalkyl of one to six carbon atoms; (24) heterocycle; (25) 

20 (heterocycle)oxy; (26) (heterocycle)oyi; (27) hydroxy; (28) hydroxyalkyl of one to six carbon 
atoms; (29) nitro; (30) nitroalkyl of one to six carbon atoms; (31) N-protected amino; (32) N- 
protected aminoalkyl, wherein the alkylene group is of one to six carbon atoms; (33) oxo; (34) 
thioalkoxy of one to six carbon atoms; (35) thioalkoxyalkyl, wherein the alkyl and alkylene 
groups are independently of one to six carbon atoms; (36) -(CH 2 ) q C0 2 R 2 , wherein q is zero to 

25 four; (37) -(CH 2 ) q C(0)NR 2 R 3 ; (38) -(CH 2 ) q S0 2 R4, wherein R4 is selected from the group 
consisting of (a) alkyl, (b) aryl and (c) arylalkyl, wherein the alkylene group is of one to six 
carbon atoms;(39) -(CH 2 ) q S02NR5R6, wherein R5 and R6are independently selected from the 
group consisting of(a) hydrogen, (b) alkyl, (c) aryl and(d) arylalkyl, wherein the alkylene 
group is of one to six carbon atoms; (40) -(CH 2 ) q NR7R8, wherein R7 and Rs are independently 

30 selected from the group consisting of (a) hydrogen, (b) an N-protecting group, (c) alkyl of one 
to six carbon atoms, (d) alkenyl of two to six carbon atoms, (e) alkynyl of two to six carbon 
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atoms, (f) aryl, (g.) arylalkyl, wherein the alkyiene group is of one to six carbon atoms, (h) 
cycloalkyl of three to eight carbon atoms and (i) cycloalkyialkyl, wherein the cycloalkyl group 
is of three to eight carbon atoms, and the alkyiene group is of one to ten carbon atoms, with the 
proviso that no two groups are bound to the nitrogen atom through a carbonyl group or a 
5 sulfonyl group; (41 ) oxo: (42) perfluoroalkyl; (43) perfluoroalkoxy; (44) aryloxy; 
(45) cycloalkoxy; (46) cycloalkylalkoxy; and (47) arylalkoxy. 

The term M (heterocycle)oxy," as used herein, represents a heterocycle group, as defined 
herein, attached to the parent molecular group through oxygen. 

The term "(heterocycle)oyl, M as used herein, represents a heterocycle group, as defined 
10 herein, attached to the parent molecular group through a carbonyl group. 

The term "hydroxy" as used herein, represents an -OH group. 

The term "hydroxyalkyl," as used herein, represents an alkyl group, as defined herein, 
substituted by one to three hydroxy groups, with the proviso that no more than one hydroxy 
group may be attached to a single carbon atom of the alkyl group and is exemplified by 
15 hydroxymethyk dihydroxypropyl and the like. 

The term "methine" as used herein, represents a =C(H)- group. 

The term "N-protected amino, " as used herein, refers to an amino group, as defined 
herein, to which is attached an N-protecting or nitrogen-protecting group, as defined herein. 

The term "N-protected aminoalkyl," as used herein, refers to an alkyl group, as defined 
20 herein, which is substituted by an N-protecting or nitrogen-protecting group, as defined herein. 

The term~"nitfo;"~^^ — 

The term "nitroalkyl," as used herein, represents an alkyl group substituted by an -NCb 

group. 

The terms "N-protecting group" or "nitrogen protecting group" as used herein, represent 
25 those groups intended to protect an amino group against undersirable reactions during synthetic 
procedures. Commonly used N-protecting groups are disclosed in Greene, "Protective Groups 
In Organic Synthesis," (John Wiley & Sons, New York (1981)),. which is incorporated herein 
by reference. N-protecting groups comprise acyl groups such as formyl, acetyl, propionyl, 
pivaloyl, t-butylacetyl, 2-chloroacetyl, 2-bromoacetyl, trifluoroacetyl, trichloroacetyl, phthalyl, 
30 o-nitrophenoxyacetyl, a-chlorobutyryl, benzoyl, 4-chlorobenzoyl, 4-bromobenzoyl, 4- 

nitrobenzoyl and chiral auxiliaries such as protected or unprotected D, L or D, L-amino acids 
such as alanine, leucine, phenylalanine and the like; sulfonyl groups such as benzenesulfonyl, 
p-toluenesulfonyl and the like: carbamate forming groups such as benzyloxycarbonyl, p- 
chlorobenzyloxycarbonyl, p-methoxybenzyloxycarbonyl, p-nitrobenzyloxycarbonyl, 2- 
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nitrobenzyloxycarbonyl. p-bromobenzyloxycarbonyl, 3,4-dimethoxybenzyloxycarbonyl, 3.5- 
dimethoxybenzyloxycarbonyl, 2,4-dimethoxybenzyloxycarbonyl, 4- 
methoxybenzyioxycarbonyl, 2-nitro-4,5-dimethoxybenzyloxycarbonyl, 3,4,5- 
trimethoxybenzyloxycarbonyk l-(p-biphenylyl)- 1-methylethoxycarbonyl, a,a-dimethyl-3,5- 
5 dimethoxybenzyloxycarbonyl, benzhydryloxycarbonyl, t-butyloxycarbonyl, 

diisopropylmethoxycarbonyl, isopropyloxycarbonyl, ethoxycarbonyl. methoxycarbonyl, 
allyloxycarbonyl, 2,2,2,-trichloroethoxycarbonyl, phenoxycarbonyl, 4-nitrophenoxy carbonyl, 
fluorenyl-9-methoxycarbonyl, cyclopentyloxycarbonyl, adamantyloxycarbonyl, 
cyclohexyloxycarbonyl, phenylthiocarbonyl and the like; arylalkyl groups such as benzyl, 
10 triphenylmethyl, benzyloxymethyl and the like and silyl groups such as trimethylsilyl and the 
like. Preferred N-protecting groups are formyl, acetyl, benzoyl. pivaloyK t-butylacetyl, alanyl, 
phenylsulfonyl, benzyl, t-butyloxycarbonyl (Boc) and benzyloxycarbonyl (Cbz). 
The term "oxo," as used herein, represents =0. 

The term "perfluoroalkyl," as used herein, represents an alkyl group, as defined herein, 

15 wherein each hydrogen radical bound to the alkyl group has been replaced by a fluoride radical. 
Perfluoroalkyl groups are exemplified by trifluoromethyl, pentafluoroethyl, and the like. 

The term "perfluoroalkoxy," as used herein, refers to a perfluoroalkyl group, as defined 
herein, attached to the parent molecular group through an oxygen atom. 

The term "pharmaceutically acceptable salt/ 1 as use herein, represents those salts which 

20 are, within the scope of sound medical judgement, suitable for use in contact with the tissues of 
humans and lower animals without undue toxicity, irritation, allergic response and the like and 
are commensurate with a reasonable benefit/risk ratio. Pharmaceutically acceptable salts are 
well known in the art. For example, S. M Berge, et al. describe pharmaceutically acceptable 
salts in detail in J. Pharmaceutical Sciences. 1977, 66: 1-19. The salts can be prepared in situ 

25 during the final isolation and purification of the compounds of the invention or separately by 
reacting the free base group with a suitable organic acid. Representative acid addition salts 
include acetate, adipate, alginate, ascorbate, aspartate, benzenesulfonate, benzoate, bisulfate, 
borate, butyrate, camphorate, camphersulfonate, citrate, cyclopentanepropionate, digluconate, 
dodecyl sulfate, ethanesulfonate. fumarate, glucoheptonate, glycerophosphate, hemisulfate, 

30 heptonate, hexanoate, hydrobromide, hydrochloride, hydroiodide, 2-hydroxy-ethanesulfonate, 
lactobionate, lactate, laurate, lauryl sulfate, malate, maleate, malonate, methanesulfonate, 2- 
naphthalenesulfonate, nicotinate, nitrate, oleate, oxalate, palmitate, pamoate, pectinate, 
persulfate, 3-phenylpropionate, phosphate, picrate, pivalate, propionate, stearate, succinate, 
sulfate, tartrate, thiocyanate, toluenesulfonate, undecanoate, valerate salts and the like. 
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Representative alkali or alkaline earth metal salts include sodium. lithium, potassium, calcium, 
magnesium and the like, as well as nontoxic ammonium, quaternary ammonium, and amine 
cations, including, but not limited to ammonium, tetramethylammonium, tetraethylammonium, 
methylamine, dimethylamine, trimethyl amine, triethylamine, ethylamine and the like. 
The term "pharmaceutical])' acceptable ester," as used herein, represents esters which hydrolyze 
in vivo and include those that break down readily in the human body to leave the parent 
compound or a salt thereof. Suitable ester groups include, for example, those derived from 
pharmaceutically acceptable aliphatic carboxylic acids, particularly alkanoic, alkenoic, 
cycloalkanoic and alkanedioic acids, in which each alkyl or alkenyl group preferably has not 
more than 6 carbon atoms. Examples of particular esters includes formates, acetates, 
propionates, butyates. acrylates and ethylsuccinates. 

The term "pharmaceutically acceptable prodrugs" as used herein, represents those 
prodrugs of the compounds of the present invention which are, within the scope of sound 
medical judgement, suitable for use in contact with with the tissues of humans and lower 
15 animals with undue toxicity, irritation, allergic response, and the like, commensurate with a 
reasonable benefit/risk ratio, and effective for their intended use. as well as the zwitterionic 
forms, where possible, of the compounds of the invention. 

The term "prodrug," as used herein, represents compounds which are rapidly 
transformed in vivo to the parent compound of the above formula, for example, by hydrolysis 
m blood. A thorough discussion is provided in T. Higuchi and V. Stella, Pro-drugs as Novel 



10 



20 



30 



Delivery Systems, VolT 14 of the A.CrSrSymposiWSenesrEdwardB. Rochered- 



Bioreversible Carriers in Drug Design, American Pharmaceutical Association and Pergamon 
Press, 1987, and Judkins. et al.Synthetic Communications, 26(23), 4351-4367 (1996), each of 
which is incorporated herein by reference. 
25 The term "spiroalkyl," as used herein, represents an alkylene diradical, both ends of 

which are bonded to the same carbon atom of the parent group to form a spirocyclic group. 
The term "sulfonyl," as used herein, represents an -SCb-group. 

The term "thioalkoxy," as used herein, represents represents an alkyl group attached to 
the parent molecular group through a sulfur atom. 

The term "thioalkoxyalkyl," as used herein, represents an alkyl group substituted by a 
thioalkoxy group. 

Asymmetric or chiral centers may exist in the compounds of the present invention. The 
present invention contemplates the various stereoisomers and mixtures thereof. Individual 
stereoisomers of compounds of the present invention are prepared synthetically from 
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commercially available starting materials which contain asymmetric or chiral centers or by 
preparation of mixtures of enantiomeric compounds followed by resolution well-known to 
those of ordinary skill in the an. These methods of resolution are exemplified by (1) attachment 
of a racemic mixture of enantiomers, designated ( ± ), to a chiral auxiliary, separation of the 
5 resulting diastereomers by recrystaJlization or chromatography and liberation of the optically 
pure product from the auxiliary or (2) direct separation of the mixture of optical enantiomers on 
chiral chromatographic columns. Enantiomers are designated herein by the symbols "R" or 
"S, M depending on the configuration of subsitiuents around the chiral carbon atom. 

Geometric isomers may also exist in the compounds of the present invention. The 
10 present invention contemplates the various geometric isomers and mixtures thereof resulting 

from the arrangement of substituents around a carbon-carbon double bond and designates such 
isomers as of the Z or E configuration, wherein the term "Z" represents substituents on the 
same side of the carbon-carbon double bond and the term "E" represents substituents on 
opposite sides of the carbon-carbon double bond. 

\5 

Preferred Embodiments 
Preferred compounds of the present invention have formula (T), wherein 

A and C are hydrogen and 
20 B is -LbRb* wherein 
-Lb- is -O-, and 

Rb is alkyl of two to six carbon atoms, and 
wherein the alkyl group is substituted. 

More preferred embodiments of the present invention have formula (I), wherein 
25 A is -LaRa and 

B and C are hydrogen, 

wherein -La- is selected from the group consisting of 

(1 ) a covalent bond, 

(2) -(CH 2 )m-, 
30 (3) -NR 2 C(X)-, 

(4) -C(X)NR 2 -, 

(5) -NR 2 C(X)NR3-, 

(6) -C=C-, 

(7) -CH=CH-, 
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(8) -C(X)NR 2 (CH2.)nOC- 

(9) -C(X)-. 

(10) -O-, 

(11) -OC(0)NR-7- and 

5 (12) W ; and wherein 

Ra is selected from the group consisting of 

(1 ) amino: 

(2) aryl; 

l() (3) alkyl of one to ten carbon atoms; 

(4) arylalkyl, wherein the aJkylene group is of one to ten carbon atoms: 

(5) cycloalkyl of three to eight carbon atoms; 

(6) arylalkoxy, wherein the alkylene group is of one to ten carbon atoms and 

(7) heterocycle, wherein the heterocycle is selected from the group consisting of 
15 (l)furanyl, 

(2) thienyl and 

(3) imidazolyl; and 

wherein, at each occurence, R2 is selected from the group consisting of 

(1-Vh-vdro gen^and 

20 (2) alkyl of one to six carbon atoms; and ~~ ~~ — — 

wherein, at each occurence, 
m is two, 
n is one, 

Rl and R3 are hydrogen, 
25 W and X are O, 
aryl is phenyl, 

the alkyl group and the aryl group are optionally substituted and 
the alkenyl group is substituted. 

30 Still more preferred compounds of the present invention have formula (I), wherein 

A and B are hydrogen; 
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C i < -LcRc; 

-Lc- is selected from the group consisting of 
5 ( 1 ) a covalent bond. 

(2) -OC(0)NR 2 -, 

(3) -S0 2 NR 2 -, 

(4) -C(X)NR 2 -, 

(5) -NR|- and 
10 (6) -O-; 

Rc is selected from the group consisting of 

( 1 ) alkyl of one to six carbon atoms; 

(2) aryl: 

15 (3) arylalkyl, wherein the alkylene group is of one to six carbon atoms and 

(4) hererocycle, wherein the heterocycle is selected from the group consisting of 

(1) furanyl; 

(2) pyrimidinyl; and 




, wherein F is -O, G is -(C(R')(R")) V -, R' and R" are hydrogen and v is 



20 one; 

X is O; and 

wherein, at each occurence, 

Rl and R 2 are H, 

aryl is phenyl and 
25 the alkyl is optionally substituted. 

Still more preferred compounds of the present invention have formula (I) wherein 

A is -LaRa> 

B is -LbRb, 

C is hydrogen, 
30 -La- and -Lb- are -O-, and 

Ra and Rb are alkyl of one to six carbon atoms. 

Still more preferred compounds of the present invention have formula (I) wherein 
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A is -L a Ra* 
B is -LbRb, 
C is -LcRcn 

-La-, -Lb-- and -Lq- are -O- and 
s Ra, Rb, and Rc are alkyl of one to six carbon atoms. 

Still more preferred compounds of the present invention have formula (I) wherein 
A is hydrogen; 
B is -L b Rb; 
C is -L C Rc; 

10 -Le-is-O-; 

-Lc- is selected from the group consisting of 

(1) a covalent bond, 

(2) -CK 

(3) -CH=CH-, 
is (4)-NRi-and 

(5) -NR 2 C(0)Os 

Rb is selected from the group consisting of 

(1) alkyl and 

(2) arylalkyl, wherein the alkylene group is of one to six carbon atoms; 
20 Rc is selected from the group consisting of 

( 1 ) alkyl of ^e~t^si3TcSboiratoms; ~ — — 

(2) alkenyl of one to six carbon atoms; 

(3) halogen; 

(4) aryl and 

25 (5) heterocycle, wherein 

the heterocycle is selected from the group consisting of 

(1) benzofuranyl; 

(2) tetrahydrofuranyl; 

(3) pyrimidinyl; 
30 (4) pyrazolyl; 

(5) furanyl; 

(6) pyrimidinyl; 

(7) thiazolyl and 
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O 



\ 



G 



, wherein F is -O-. G is -(C(R , )(R ,, )) V R* and R M are hydrogen and v is 



one; and 

wherein, at each occurence, 
aryl is phenyl and 

alkyh aryl and heterocycle are optionally substituted. 

Preferred compounds falling within the scope of formula (I) include: 
7, 8-dimethoxy-2-naphthalenecarboximidamide mono(trifluoroacetate) salt; 
6, 7, 8-trimethoxy-2-naphthalenecarboximidamide mono(trifluoroacetate) salt ; 
6, 7-dimethoxy-2-naphthalenecarboximidamide mono(trifluoroacetate) salt ; 
2-[ (7-aminoiminomethyl-2-methoxy- 1 -naphthalenyl)oxy]acetamide mono(trifluoroacetate) salt; 
7-benzyloxy-8-iodo-2-naphthalenecarboximidarnide mono(trifluoroacetate) salt; 
methyl f (7-aminoiminomethyl-2-methoxy- 1 -naphthalenyDoxyJacetate mono(trifluoroacetate) 
salt; 

2-( (7-aminoiminomethyl-2-methoxy- 1 -naphthalenyl)oxy]-yI-acetic acid mono(trifluoroacetate) 
salt; 

N-|4-(aminomethyl)phenyl]-6-aminoiminomethyl-2-naphthalenecarboxamide 
bis(trifluoroacetate) salt; 

N-|4-(amino)phenyl]-6-aminoiminomethyl-2-naphthalenecarboxamide bis(trifluoroacetate) salt; 
1 -1 (7-aminoiminomethyl-2-methoxy- 1 -naphthalenyl)oxy]-3-hydroxypropane 
mono(trifluoroacetate) salt; 

phenylmethyl [7-(aminoiminomethyl)- l-naphthalenyl)carbamate mono(trifluoroacetate) salt; 
N-|7-(aminoiminomethyl)-l-naphthalenyl)acetainide mono(trifluoroacetate) salt; 
methyl [7-(aminoiminomethyl)-l-naphthalenyl)carbamate mono(trifluoroacetate) salt; 
methyl 3-[[7-(aminoiminomethyl)- 1 -naphthalenyljaminol-3-oxopropanoate 
mono(trifluoroacetate) salt; 

N-r7-(aminoiminomethyl> 1 -naphthalenyl]-2-(phenylmethoxy)acetamide mono(trifluoroacetate) 
salt; 

N-[7-(aminoiminomethyl)- 1 -naphthalenyl]- 1 ,3-benzodioxole-5-carboxamide 
mono(trifluoroacetate) salt; 

N-[7-(aminoiminomethyl)- 1 -naphthalenyl]benzenemethanesulfonamide mono(trifluoroacetate) 
salt; 
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1 -|(7-aminoijTunomethyl-2-methoxy- 1 -naphthalenyl)oxyl-3-bromopropane 
m( tio( hydrochloride) salt: 

3-[ 7-aminoiminomethy]-2-methoxy- 1 -naphthalenyl)oxy]propene mono(trifluoroacetate) salt; 
1 -1 7-aminoiminomethyI-2-methoxy- 1 -naphthalenyl)oxy]-3-phenylpropane 
5 mono(hydrochloride) salt; 

1 -f (7-aminoiminomethyl-2-methoxy- 1 -naphthalenyl)oxy]-3-[ 1 -(3,4-dimethoxy)phenyl]- 
propane mono(hydrochloride) salt: 

7-methoxy-8-(2-furanyl)-2-naphthalenecajboximidamide mono(trifluoroacetate) salt: 
methyl 6-(aminoiminomethyl)-4^ 
10 mono(trifluoroacetate) salt: 

(E)-(7MTiethoxy-8-[2-(Pheny^ mono(trifluoroacetate) salt 

6- (4-phenylbutynyl)-2-naphthalenecarboximidamide mono(trifluoroacetate) salt; 

. 7-(2-hydroxyethoxy)-8-iodo-2-naphthalenecarboximidamide mono(trifluoroacetate) salt; 

7- (2-hydroxyethoxy)-2-naphthalenecarboximidamide mono(trifluoroacetate) salt; 

1 5 6-(4-methyl- 1 -pentynyl)-2-naphthalenecarboximidamide mono(trifluoroacetate) salt; 
6-(5-phenylpentyny])-2-naphthalenecarboximidamide mono(trifluoroacetate) salt; 
6-(3-phenyI- 1 -propynyl)-2-naphthalenecarboximidamide mono(trifluoroacetate ) salt; 
6-(phenylethynyl)-2-naphthalenecarboximidamide mono(trifluoroacetate) salt; 

3- amino-N-[3-f6-(aminoiminomethyl)-2-naphthalenyl]-2-propynyl]benzamid^ 
20 mono(trifluoroacetate) salt; 

4- amino-N-[3-(6-aminoimino " 
mono(trifluoroacetate) salt; 

(S)-2-arruno-N-[H(6-am^ 
bis(trifluoroacetate) salt: 

25 6-methoxy-8-benzyloxy-2-naphthalenecarboximidamide mono(trifluoroacetate) salt; 

2-[ (7-aminoiminomethy 1-3-methoxy- 1 -naphthalenyl)oxy ]acetamide mono(trifluoroacetate) salt; ( 

N-(6-aminoiminomethyl-2-naphthalenyl)-N , -phenylurea mono(trifluoroacetate) salt; 

(E)-6-[2-(phenyl)ethenyl]-2-naphthalenecarboximidamide mono(trifluoroacetate) salt; 

6-1 2-(phenyl)ethyl]-2-naphthalcnccarboximidamide mono(trifluoroacetate) salt; 
30 7-propoxy-8-iodo-2-naphthalenecarboximidamide mono(trifluoroacetate) salt; 

(± )- 6-(3-phenyloxiranyl)-2-naphthalenecarboximidamide mono(trifluoroacetate) salt; 

(E)-6-[2-(2-thienyl)ethenylJ-2-naphthalenecarboximidamide mono(trifluoroacetate) salt; 

6-(3-oxobutyl)-2-naphthalenecarboximidamide mono(trifluoroacetate) salt; 

6-(3-rnethoxyphenyl)-2-naphthalenecarboximidamide mono(trifluoroacetate) salt; 
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N^3-(methyl)phenyr|-6-aminoiiTdnomethyl-2-naphthalenecarboxamide monoftrifluoroacetate) 
salt; 

6-(2-formyIphenoxy)-2-naphthalenecarboximidamide mono(trifluoroacetate) salt; 
6-(2-forrnylphenyl)-2-naphthalenecarboximidaniide mono(trifiuoroacetate) salt; 
6-|2-(hydroxyrnethyl)phenyll-2-naphthalenecarboximidamide mono(trifluoroacetate) salt; 

6- (3-oxo l-butenyl)-2-naphthalenecaxboximidamide mono(trifluoroacetate) salt; 

7- methoxy-S-(l H-pyrazol-4-yl)-2-naphthalenecarboxirnidarriide mono(trifluoroacetate) salt; 
7-methoxy-8-iodo-2-naphthalenecarboximidamide mono(trifluoroacetate) salt; 
N-phenyl-6-aminoirrunomethyl-2-naphthalenecarboxarnide mono(methanesulfonate) salt; 
4-[(6-aminoirrunomethyI-2-naphthalenyl)oxy]-N-methylbenzeneacetamide 
mono(trifluoroacetate) salt; 

6-|2-(methylthio)phenyll-2-naphthalenecarboximidamide mono(methanesulfonate) salt; 

6- [2-(2-thiomethoxoxyethyl)phenyl]naphthalene-2*carboximidamide mono(methanesulfonate) 
salt; 

7- methoxy-X-(3-furanyl)-2-naphthalenecarboximidamide mono(methanesulfonate) salt; 
7-methoxy-K-(2-benzofuranyl)naphthalene-2-carboximidamide mono(methanesulfonate) salt; 
(E)-8-[2-(l ,3-benzodioxol-5-yl)ethenylj-2-naphthalenecarboximidamide 
mono(methanesulfonate) salt; 

(± )-7-methoxy-8-(tetrahydro-3-furanyl)-2-naphthalenecarboximidamide 
mono(methanesulfonate) salt; 

6- t[4-(2-anrdnoethyl)phenyl]ethynyl]-2-naphthalenecarboximidamide inono(trifluoroacetate) 
salt; 

7- methoxy-S-f2-pyrimidinyl(oxy)]-2-naphthalenecarboximidamide mono(trifluoroacetate) salt; 
7-methoxy-8-[2-thiazoyI(oxy)]naphthalene-2-caTboximidamide mono(trifluoroacetate) salt; 
7-methoxy-8-(4-nitrophenoxy)-2-naphthalenecarboximidamide mono(trifluoroacetate) salt; 
7-methoxy-8-pentafluorophenoxy-2-naphthalenecarboximidamide mono(trifluoroacetate) salt; 
7-methoxy-8-[N-2-pyrirrudinyl(a^ mono(trifluoroacetate) 
salt; 

N-(6-aminoiminomethyl-2-naphthalenyl)-N'-benzylurea mono(trifluoroacetate) salt; 
N-(6-arrdnoiminornethyl-2-naphthalenyl)-N , -methylurea mono(trifluoroacetate) salt; 
N^6-aminoiminomethyl-2-naphthalenyl)-N , -isopropylurea mono(trifluoroacetate) salt; 
N-(6-aminoiminomethyl-2-naphthalenyl)-N'-phenyl-N , -methylurea mono(trifluoroacetate) salt; 
6-aminonaphthalene-2-carboxiinidamide mono(trifluoroacetate) salt; 
N-(6-arrdnoirrunomethyl-2-naphthalenyl)-N'-cyclohexylurea mono(trifluoroacetate) salt; 
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N-(6-aminoiminomethy]-2-naphilialenyl)-N , -benzyloxyurea mono(trifluoroacetate) salt; 
1,1-dimethylethyl [44[(6-cyano-2-naphthaleny])amino|carbonyr|phenyl]carbamate 
mono(trifliioroacetate) salt 

N-[6Haniinoiminomethy])-2-naphthalenyl]-4-(aminomethy])ben mono(trifluoroacetate) 
5 salt; 

ethyl [6-(aminoiminomethyl>2-naphthalenyl]carbamate mono(trifluoroacetate) salt; 

1 J-dimethylethyl [4-[[[6-aminoiminornethyl)- 2-naphthalenyl)aminolcarbonyl]amino]phenyl] 

carbamate mono(trifluoroacetate) salt; 

(E)-6-L2-(phenylthio)etheny]]-2-naphthalenecarboximidamide mono(trifluoroacetate) salt; 
in (E)-642-(2-furanyl)etheny]]-2-naphthalenecarboximidamide mono(trifluoroacetate) salt; 

(E)-6-[2-( 1 H-imidazol- 1 -yl)ethenyl]-2-naphthalenecarboximidamide mono(trifluoroacetate) salt; 

(E)-4-[2-(6-aminoirrdnomethyl-2-naph^ 

mono(trifluoroacetate) salt; 

(E)-4M2-(6-aminoiminomethyl-2-naphthalenyl)ethenyl]benzoic acid mono(trifluoroacetate) salt; 
15 4-[7-(aminoiminomethyl)-2-metho^ 
mono(trifluoroacetate) salt; 

7-methoxy-8-( 1 -acetyl- 1 H-pyrazolyl)-2-naphthalenecarboximidamide mono(trifluoroacetate) 
salt; 

7-methoxy-N-[l-(methylsulfonyi)-lH^ 
20 mono(trifluoroacetate) salt; 

~ ^(EM-f2-(6^aminoininomethyl^=naphthalenyl) 

6-|2-(4-aminophenyl)ethoxy]-2-naphthalenecarboximidamide mono(trifluoroacetate) salt; 

methyl [3MTiethoxy.6-(aminoiminomethyl)-4-naphthalenyl]carbamate mono(trifluoroacetate) 
salt; 

25 7-methoxy-8-[2-pyrimidinyl(ami^ bis(mfluoroacetate) salt; 

fhthalenecarboxamide, mono(trifluoroacetate) salt; 

r>(4-aminophenyl)-2-naphthalenecarboximidamide, bis(trifluoroacetate) salt; 
methyl 2-[4-[[[6-(aminoiminomethyl)-2-naphthalenyl]carbonyl]amino]- 
phenoxy]acetate.mono(trifluoroacetate) salt; 

30 (E)-6-[24(3-hydroxymethyl)phenyl]ethenyl]-2-naphthalenecarboximidaiTdd 
mono(trifluoroacetate) salt; 

6-(2-phenyl- 1 -cyclopropyl)-2-naphthalenecarboximidamide, mono(trifluoroacetate) salt; 

(E)-6-[2-[4-(aminomethyl)phenyl]ethenyl]-2-naphthalenecarboximidamide, 
bis(trifluoroacetate) salt; 
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(E)-6-f 2-[4-( 1 ,2-dihdyroxyethyl )phenyl Jethenyl |-2-naphthalenecurboximidamide, 
mono(trifluoroacetate) salt; 

(E)-6^2-|4-(lR-aniino-2-hydroxyethyl)phenyl]ethenyl]-2-naphthalenecarboximidamid 
bis(trifluoroacetate) salt: 

5 7^riethoxy-8-(2-pyrimidinylaiTuno)-2*naphthalenecarboxirnidamide, bis(trifluoroacetate) salt; 
(E)-6-[2-[|4-(dimethylamino)methy 
bis(trifluoroacetate) salt; 

(E)-6-l2-[4-(hydroxymethyl)phenyl]ethenyl^^ 
mono(trifluoroacetate) salt; 
10 44[6-(armnoirrunomethy0 
rnono(trifluoroacetate) salt; 

6-(3-forrnylphenyl)-2-naphthalenecarboximidamide, mono(trifluoroacetate) salt; 
(E)-6-[2-(K23^4-tetrahydro-6-isoquinolinyl)ethenyl]-2-naphtiialenecarboximidarnide, 
bis(trifluoroacetate) salt; 
15 (E)- 6-[2-f3-(2-hydroxyethyl)phenyl]ethenyl]-2^ 
mono(trifluoroacetate) salt; 

6-(aminoiminomethyl)-N-(2,3-dihydro- 1 H-inden-5-yl)-2-naphthalenecarboxamide, 
mono(trifluoroacetate) salt; 

64(4-aminophenyI)ethynyl]-2-naphthalenecarboximidamide, bis(trifluoroacetate) salt; 
20 1,1 -dimethylethyl f 2-[3-[[6-(aminoiminomethyl)-2-naphathalenyl]ethynyl]-6- 
methoxyphenyl]ethyl]carbamate, mono(trifluoroacetate) salt; 
1 , 1 -dimethylethyl [[4-[f6-(aminoiminomethyl)-2-naphathalenyl]ethynyl]- 
phenyl]methyl]carbamate, mono(trifluoroacetate) salt; 

64I4-(aminomethyl)phenyl]ethynyl]-2-naphthalenecarboxiinidamide, bis(trifluoroacetate) salt; 
25 64[3-(2-aiTunoethy])-4-methoxyph 
bis(trifluoroacetate) salt; 

6-[[4-(hydroxymethyl)phenyl]ethynyl]-2-naphthalenecarboximidamide, 
mono(trifluoroacetate) salt; 

6-[(l,2JAtetrahydro-6-isoquinolinyl)ethynyI]-2-naphthalenecarboximidarnide, 
30 bis(trifluoroacetate) salt; 

6-(aminoiminomethyl)-N-(4-methylphenyl)-2-naphthalenecarboxamide, 
mono(trifluoroacetate) salt; 

1,1 -dimethylethyl [[4-[[[6-(aminoiminomethyl)-2-naphathalenyl]amino]- 
carbonyl]phenyl]methyI]carbamate, mono(trifluoroacetate) salt; 
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N-|6-(aininoiiTiinomethyr)-2-naphthalenyl)benzamide. mono(trifluoroacetate) salt; 
1 , 1-dimethylethyl ll4-[[[6-(aminoiminomethy])-2-naphathalenyllaminolcarbonyl]- 
cyclohexylljmethyllcarbamate, mono(trifluoroacetate) salt; 

N-|6-(aminoiminomethyl)-2-naphthalenylJ-N*-(4-aminophenyl)urea, bis(trifluoroacetate) salt; 

5 N^6-(aminoiminomethyl)-2-naphthalenyl]-4-4Kaminomethyl)cyclohexanecarboxamide, 
bis(trifluoroacetate) salt; 

N-[6-(aminoiminomethyl)-2-naphthalenyl]-N'-[(4-anriinoiTiethyl)phenyl]urea, 
bis(trifluoroacetate) salt; 

r>(aminoiminomethyl)-N-(4-ethylphenyl)-2-naphthalenecarboxamide, acetate salt; 
10 ^KarninoirninornethyI)-N-(2-naphthalenyl)-2-naphthalenecarboxamide, 
mono(trifluoroacetate) salt; 

6-(5-phenyl-2-oxazolyl)-2-naphthalenecarboximidamide, mono(tfifluoroacetate) salt; 
6-(5-phenyl-2-thiazolyl)-2-naphthalenecarboximidamide, mono(trifluoroacetate) salt; ' 
6-(aminoiminomethyl)-N-( 1 ,2,3,4-tetrahydro-6-quinolinyl)-2-naphthalenecarboxamide. 
15 bis(trifluoroacetate) salt; 

6-famino(hydroxyimino)methyn-N-phenyl-2-naphthalenecarboxamide; 

6-[4-[(hydroxymethyl)phenyljmethoxyl-2-naphthalenecarboximidamide, methanesuifonate salt; 
6-(2-pyridinylethynyl)-2-naphthalenecarboximidamide, mono(trifluoroacetate) salt; 

N^4Kaminocarbonyl)phenyl]-6-(aminoiminomethyl)-2-naphthalenecarboxamide, 
20 mono(trifluoroacetate) salt; 

6-(armnoiminWthyl)-NT2-thiazo^ 

6Kaminoiminomethyl)-N-(6-methoxy-3-pyridinyl)-2-naphthalenecarboxamide, 
monohydrochloride 

6-(aminoiminomethyl)-N-(1.3-benzodioxol-5-yl)-2-naphthalenecarboxamide, 
25 inono(trifluoroacetate) salt; 

6-(aminoiminomethyl)-N-( l,2.3,4-tetrahydro-2,4-dioxo5-pyrimidinyl)- { 
2-naphthalenecarboxamide, monohydrochloride 

6-(aminoiminomethyl)-N-(3,5-difluorophenyl)-2-naphthalenecarboxamide, 
mono(trifluoroacetate) salt; 

30 6-(aminoirrdnornethyl)-N-(lH-pyrazol-3-yl)-2-naphthalenecarboxarnide. 
mono(trifluoroacetate) salt; 

6KarninoiminornethyI)-N-(5-methy]-3-isoxazolyll)-2-naphthalenecarboxamide, 
mono(trifluoroacetate) salt; 

6-(aminoiminomethyl )-N-(pyrazinyl)-2-naphthalenecarboxarnide, mono(trifluoroacetate) salt; 
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6-(aminoiminomethyl)-N-(6-m^ 
mono(trifluoroacetate) salt; 
6-(aminoiminomethyl)-N-(3,4,5-trim 
monohydrochloride 
6-(aminoiminomethyl)-N-(3-methyl^ 
bis(trifluoroacetate) salt; 

6-(aminoiminometJiyl)-N-(5-bromo-2-thiazolyll)-2-naphthalenecarboxamide, 
mono(trifluoroacetate) salt; 

6-(aminoiminomethyl)-N-(5-methyl-2-pyridinyl)-2-naphthalenecarboxan^ 
mono(trifluoroacetate) salt; 
6-(aminoiiTunomethyl)-N-(4-met^ 
mono(trifluoroacetate) salt; 

6-(aminoiminomethyI)-N-(6-quinolinyl)-2-naphthalenecarboxamide, 
bis(trifluoroacetate) salt; 

6-(aminoiminomethy))-N-(l H-indazol-6-yI)-2-naphthalenecarboxamide, 
bis(trifluoroacetate) salt; 

6-(aTrdnoiminomethyl)-N-(lH-indazol-5-yl)-2-naphthaJenecarboxamide, 
bis(trifluoroacetate) salt; 

6-(aminoiminomethyl)-N-(lH-indol-5-yl)-2-naphthalenecarboxamide, 
mono(trifluoroacetate) salt; 

6-(aminoiminomethyl)-N-(5-pyrimidinyl)-2-naphthalenecarboxamid 
mono(trifluoroacetate) salt; 

6-(aminoiirdnomethyl)-N^3-pyridazinyl)-2-naphthalenecarboxamide, 
mono(trifluoroacetate) salt; 

6-(aminoiminomethyl)-N-(5-bromo-2-pyridinyl)-2-naphthalenecarboxamide, 
mono(trifluoroacetate) salt; 

6-(aminoiminomethyl)-N-[3-(l-methylethoxy)phenyl]-2-naphthalenecarboxa 
mono(trifluoroacetate) salt; 

6-(airunoiminomethyl)-N-( 1 H-imidazolyl)-2-naphthalenecarboxarrride, 
bis(trifluoroacetate) salt; 

6-I2-[4-(hydroxymethyl)phenyn 
mono(trifluoroacetate) salt; 

N^ethoxycarbonyl)-6-(2-phenyl-l-cyclopropyl)-2-naphthalenecarboximidamide 
6-(arrunoinrunomethyl)-N-(2-met^^ 
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bis(trifluoroacetate) salt: 

6^aminoiminomethyl)-N-(3-propoxyphenyl)-2-naphthaIenecarboxamide, 
mono(trifluoroacetate) salt; 

6-(aminoiminomethyl)-N-[3-(l-ethylpropoxy)phenyl|-2-naphthalenec^ 
mono(trifluoroacetate) salt; 

6-(aminoiminomethy])-N-[3-(cyclopcntyloxy)phenyl]-2-naphthalenecarb 
mono(trifluoroacetate) salt; 

6Kaminoiminomethyl)-N-(3-phenoxyphenyl)>2-naphthalenecarboxamide, 
mono(trifluoroacetate) salt; 

Maminoiminomethyl)-N-[3-(phen^^ 

mono(trifluoroacetate) salt; 

6-(aminoiminomethyl)-N-(3-ethoxypheny!)-2-naphthalenecarboxamide, 
mono(trifluoroacetate) salt; 

6^aiTunoiminomethyl)-N-(4-nitrophenyl)-2-naphthalenecarboxamide, 
mono(trifluoroacetate) salt; 

6-(aminoiminomethyI)-N-f3-(cyclobutylrnethoxy)phenyl]-2- 
naphthalenecarboxamide,mono(trifluoroacetate) salt; 
64amino(ethoxycarbonyl)im^^ 

6- (aminoiminomethyl)-445^ 
monohydrochloride; 

methyrT7Tai^noimi"n^^ l-napfithal^iyl )caf bamateT ~~ 

mono(trifluoroacetate) salt; 

7- methoxy-8<2-pyrirrridinylamino^ bis(trifluoroacetate) salt; 
7-methoxy-8-|(phenyimethyl)amino]-2-naphthalenecarboximidamid 
mono(trifluoroacetate) salt; 

7-methoxy-8-(phenylamino)-2-naphthalenecarboximidamide, mono(trifluoroacetate) salt; 

7nriethoxy-S-[(4-methoxyphenyl)amino>2-naphthalenecarboximidami 
mono(trifluoroacetate) salt; 

(E)-3-[7Kaminoiminomethyl>2^Tiethoxy-l-naphthalenyl)-2-propenaniide, 
mono(trifluoroacetate) salt; 

7-methoxy-8-(3-oxo- 1 -cyclopenten- 1 -yl)-2-naphthalenecarboximidamide, 
mono(trifluoroacetate) salt; 

methyl 4-[[[7-(aminoiminomethyl)- 1 -(2-pyrimidinylamino)-2- 
naphthalenyl]oxy]methyl]benzoate, rnono(trifluoroacetate) salt; 
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4- [|[7-(aminoiminomethyO- I-(2-pyrimidinylamino)-2-naphthalenyl]oxy]methyI] 
benzoic acid, mono(trifluoroacetate) salt; 

7-methoxy-8Hpyrazinyloxy)-2-naphthalenecarboximidamide, dimethanesulfonate salt; 
7-methoxy-8-(phenyIthio)-2-naphthalenecarboximidaiTiide, methanesulfonate; 
7-methoxy-8-(p\Tazinylarrdno)-2-naphthalenecarboximidarnide, bis(trifluoroacetate) salt; 
methyl 5-I7-[(aminoiminomethyl)-2-naphthalenyl]oxyjpentanoate, mono(trifluoroacetate) salt; 

5- [[6-(aminoiminomethyl>2-naphthalenyl]oxy]pentanoic acid, mono(trifluoroacetate) salt; 
methyl 4-||[7'amino(hydroxyimino)methyl]-2-naphthalenyl]oxy]methyl]benzoate; 
methyl 2-[[6-(aminoiminomethyl)-2-naphthalenyl]oxy]acetate, mono(trifluoroacetate) salt; 

7- I2-(4-morpholinyl)ethoxy]-2-naphthalenecarboximidamide, bis(trifluoroacetate) salt; 
2-[i 6-(aminoiiTiinomethyl)-2-naphthalenyr|oxy [acetic acid, mono(trifluoroacetate) salt; 
methyl 4-f6-(aminoiminomethyl)-2-naphthalenyl]oxyJmethyl]benzoate, 
mono(trifluoroacetate) salt; 

methyl |7-(airrinoiminornethyl)- l-naphthalenyl]methylcarbamate, mono(trifluoroacetate) salt; 
propyl |7-(aminoiminomethyl)-l-naphthalenyl]carbamate, mono(trifluoroacetate) salt; 
N-f7-(aminoiminomethyl)- 1 -naphthalenyl]-N'-methylurea, mono(trifluoroacetate) salt; 
ethyl |7-(aminoiminomethyl)-l-naphthalenyl)carbamate, mono(trifluoroacetate) salt; 
N-[7-(aminoiminomethyl)- 1 -naphthalenyl)propanamide, mono(trifluoroacetate) salt; 
N-[7-(aminoiminomethyl)-l-naphthalenyl)-2-methoxyacetamide, mono(trifluoroacetate) salt; 
N-[7-(aminoirrunomethyl)-] -naphthalenyljurea, mono(trifluoroacetate) salt; 
N-|7-(aminoiminornethy])-l -naphthalenyll-2-hydroxyacetamide, mono(trifluoroacetate) salt; 

8- (2-pyrimidinylamino)-2-naphthalenecarboximidamide, bis(trifluoroacetate) salt; 
K-amino-2-naphthalenecarboximidamide, bis(trifluoroacetate) salt; 
H-(2-pyridinylamino)-2-naphthalenecarboximidamide, bis(trifluoroacetate) salt; 
N-hydroxy-K-(2-pyrimidinylamino)- 2-naphthalenecarboximidamide, mono(trifluoroacetate) 
salt; 

6- (aminoiminomethyl)-4-(34uranyl)-N-[4-(trifluoromethyl)phenyl]-2-naphthalenecarboxamide, 
mono(trifluoroacetate) salt; 

6-(aminoiminomethyl)-4-(3-furanyl)-N^^ 
dihydrochloride; 

6-(aminoiminomethyl)-4-(3-fura^ 
dihydrochloride; 

6-(aminoiminomethyl)-4-(3-furanyl^ 
dihydrochloride; 
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methyl [7-(aminoiminomethyl)-3-[| |4-(aminomethyl)pheny]JaiTiino]carbonyi |-l- 
naphathalenyi)carbamate, bis(trifluoroacetate) salt; 

6-(aminoiminomethyl)-4-(3-furanyl)-N-(2-pyridinyl)-2-naph 
dihydrochloride: 

5 6-(aminoinrinomethy0^ monohydrochloride 
6-(aminoiminomethyl)-4-[ 1 -(methylsulfonyl)- ] H-pyrazol-4-yl]-N-phenyl-2- 
naphthalenecarboxamide. monohydrochloride; 

6-(aminoiminomethyl)-4H5-(methylthio)-3-furanyl)]-N-phenyl-2 
monohydrochloride; 

K) MaminoiminomethyI)-N44-(aminomethyO 

naphthalenecarboxamide, tris(trifluoroacetate) salt; 
6-(aminoiminomethyI)-N-pheny]-4-(2^ 
mono(trifluoroacetate) salt; 

N-f(4-(aminomethyl)phenyI]-6-[amino(hydroxyimino)methy 
15 naphthalenecarboxamide, bis(trifluoroacetate) salt; 

rv(aminoiminomethyl)-N-f4-(hydroxymethy])phenyl]-4-(2-pyrimidinylamino)- 
2-naphthalenecarboxamide, mono(trifluoroacetate) salt; 

methyl f 3-[.L[4-(aminomethyi)phenyl]am^ 1 _ 

naphthalenyl]carbamate, bis(trifluoroacetate) salt; 
20 6<aminoiminomethy])-N-phenyI-4-(tetrahyd 

naphthale^^arbo^mid^moTiohydro ~ ~ — ~ 

6-[amino(hydroxyimino)mcthyl]-N-phenyI-4-(2-pyrimidinyIamin 
6-(aminoiminomethyI)-4-[5-(ethyithio)-3-furanyl]-N-phenyI-2- 
naphthalenecarboxamide. monohydrochloride; 

25 A-(aminoiminomethyl)-4-[5-(propylthio)-3-furanyl]-N-phenyl-2- 

naphthalenecarboxamide, monohydrochloride; 

fi-(aminoiminomethyl)^ 

mono(trifluoroacetate) salt; 

6-(aminoiminomethyl)-4-[5-(pro^^ 
30 monohydrochloride; 

6-(aminoiminomethyl)-4-f5-[methylthio)methyl]-3-furanyl]-N-phenyl-2- 
naphthalenecarboxamide, monohydrochloride; 

6-(aminoiminomethyl)-4-[5-(methoxyme^ 
monohydrochloride; 
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MiminoiminomethyI)-4-I5-(methylsu^ 
mc no(trifluoroacetate) salt: and 

6-( iminoiminomethyl)-4-[5-(ethythio)tetrahydro-3-furanyl]-N-phenyl-2- 
naphthalenecarboxamide, monohydrochloride. 

5 

Determination of Urokinase inhibition 
The efficacy of the compounds of this invention as urokinase inhibitors was determined 
by measuring the inhibition of the urokinase enzyme Abbokinase (Abbott Laboratories, Abbott 
Park, IL) on substrate S-2444, of formula pyroGIu-Arg-pNA-HCl (DiaPharma Group, Inc. 

10 Distributor of Chromogenix) at 200 |aM. 

The assay was performed in a 96 well polystyrene, flat bottom plate in a 50 mM 
Tris/0.15 M NaCl + 0.5 % Pluronic F-68 (Sigma P-5556), pH 7.4 (with HC1) buffer. The 
{ compounds of this invention, 10 mM in DMSO, were diluted with DMSO to eight half log 

concentrations, for example: 1200 |-iM, 400 \xM y 120 pJvl, 40 jaM, 12 |iM, 4 |aM, 1 \iM 

15 and 0.4 ^iM. Four concentrations were chosen, then 5 \i\ of each were diluted to a total 

assay volume of 200 The final compound concentrations in the assay, according to the 
above example, were 30 jiM, 1 0 |iM, 3 |iM, 1 |iM, 0.3 |iM, 0.1 fiM, 0.03 |iM and 0.0 1 
|iM, respectively. The substrate S-2444 was used at 200 |iM in the assay. Several vials 
were reconstituted as directed on the vial, aliquoted and stored frozen. The enzyme was 

20 further diluted in assay buffer and 10 |il was used in the assay. Enzyme concentration in 
the assay was 2-3 nM. The assay was performed as follows: 175 |iL of buffer was 
pipetted into the polystyrene plate, 5 |iL solution of a compound of this invention in 
DMSO was added, the mixture was vortexed, 10 |iL of enzyme in buffer was added, the 
mixture was vortexed, 10 p.L of substrate in water was added, the mixture was vortexed, 

25 and the plate was placed in a Spectromax ® (Molecular Devices Corporation, Sunnyvale, 
( Ca) plate reader to follow the course of the reaction for 15 min at 405 nm. The Spectromax 

® calculated the reaction rates which were used to calculate percent inhibition of the 
compounds of this invention versus the reaction rate of the enzyme in the absence of any 
inhibitor. The Ki 's of the inhibitors were calculated from the percent inhibition and 

3() previously established Km. The compounds of this invention inhibit urokinase as shown 
by the data for representative examples in Table 1 . 

Table 1 

Inhibitory Potency of Representative Compounds Against Urokinase 
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Pharmaceutical Compositions 
The present invention also provides pharmaceutical compositions which comprise 
compounds of the present invention formulated together with one or more non-toxic 
pharmaceutically acceptable carriers. The pharmaceutical compositions may be specially 
formulated for oral administration in solid or liquid form, for parenteral injection or for rectal 
administration. 

The pharmaceutical compositions of this invention can be administered to humans and 
other animals orally, rectally. parenterally . intracisternally. intra vaginally, intraperitoneally or 
topically (such as powders, ointments or drops), bucally or as an oral or nasal spray. The term 
"parenteral" administration, as used herein, refers to modes of administration which include 
intravenous, intramuscular, intraperitoneal, intrastemal, subcutaneous and intraarticular 
injection and infusion. 

Pharmaceutical compositions of this invention for parenteral injection comprise 
_phju:rrmciejjtican^ o r nona queous solutions, dispersions, suspensions 

or emulsions as well as sterile powders for reconstitution into sterile injectable solutions or 
dispersions just prior to use. Examples of suitable aqueous and nonaqueous carriers, diluents, 
solvents or vehicles include water, ethanol. polyols (such as glycerol, propylene glycol, 
polyethylene glycol and the like), and suitable mixtures thereof, vegetable oils (such as olive 
oil) and injectable organic esters such as ethyl oleate. Proper fluidity can be maintained, for 
example, by the use of coating materials such as lecithin, by the maintenance of the required 
particle size in the case of dispersions and by the use of surfactants. 

These compositions may also contain adjuvants such as preservative, wetting agents, 
emulsifying agents and dispersing agents. Prevention of the action of microorganisms may be 
ensured by the inclusion of various antibacterial and antifungal agents, for example, paraben, 
chiorobutanol, phenol sorbic acid and the like. It may also be desirable to include isotonic 
agents such as sugars, sodium chloride and the like. Prolonged absorption of the injectable 
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pharmaceutical form may be brought about by the inclusion of agents ( such as aluminum 
monostearate and gelatin) which delay absorption . 

In some cases, in order to prolong the effect of the drug, it is desirable to slow the 
absorption of the drug from subcutaneous or intramuscular injection. This may be 
accomplished by the use of a liquid suspension of crystalline or amorphous material with poor 
water solubility. The rate of absorption of the drug then depends upon its rate of dissolution 
which, in turn, may depend upon crystal size and crystalline form. Alternatively, delayed 
absorption of a parenterally administered drug form is accomplished by dissolving or 
suspending the drug in an oil vehicle. 

Injectable depot forms are made by forming microencapsule matrices of the drug in 
biodegradable polymers such as polylactide-polyglycolide. Depending upon the ratio of drug to 
polymer and the nature of the particular polymer employed, the rate of drug release can be 
controlled. Examples of other biodegradable polymers include poly(orthoesters) and 
poly( anhydrides). Depot injectable formulations are also prepared by entrapping the drug in 
liposomes or microemulsions which are compatible with body tissues. 
The injectable formulations can be sterilized, for example, by filtration through a bacterial- 
retaining filter or by incorporating sterilizing agents in the form of sterile solid compositions 
which can be dissolved or dispersed in sterile water or other sterile injectable media just prior to 
use. 

Solid dosage forms for oral administration include capsules, tablets, pills, powders and 
granules. In such solid dosage forms, the active compound is mixed with at least one inert, 
pharmaceutically acceptable excipient or carrier such as sodium citrate or dicalcium phosphate 
and/or a) fillers or extenders such as starches, lactose, sucrose, glucose, mannitol and silicic 
acid; b) binders such as carboxymethylcellulose, alginates, gelatin, polyvinylpyrrolidone, 
sucrose and acacia: c) humectants such as glycerol; d) disintegrating agents such as agar-agar, 
calcium carbonate, potato or tapioca starch, alginic acid, certain silicates and sodium carbonate; 
e) solution retarding agents such as paraffin; f) absorption accelerators such as quaternary 
ammonium compounds; g) wetting agents such as cetyl alcohol and glycerol monostearate; h) 
absorbents such as kaolin and bentonite clay and i) lubricants such as talc, calcium stearate, 
magnesium stearate, solid polyethylene glycols, sodium lauryi sulfate and mixtures thereof. In 
the case of capsules, tablets and pills, the dosage form may also comprise buffering agents. 
Solid compositions of a similar type may also be employed as fillers in soft and hard-filled 
gelatin capsules using such excipients as lactose or milk sugar as well as high molecular weight 
polyethylene glycols and the like. 
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The solid dosage forms of tablets, dragees, capsules, pills, and granules can be 
prepared with coatings and shells such as enteric coatings and other coatings well known in the 
pharmaceutical formulating an. They may optionally contain opacifying agents and may also be 
of a composition such that they release the active ingredient(s) only, or preferentially, in a 
certain part of the intestinal tract, optionally or in delayed fashion. Examples of embedding 
compositions which can be used include polymeric substances and waxes. 

The active compounds may also be in micro-encapsulated form, if appropriate, with one 
or more of the above-mentioned excipients. 

Liquid dosage forms for oral administration include pharmaceutical! y acceptable 
emulsions, solutions, suspensions, syrups and elixirs. In addition to the active compounds, 
the liquid dosage forms may contain inert diluents commonly used in the art such as water or 
other solvents, solubilizing agents and emulsifiers such as ethyl alcohol, isopropyl alcohol, 
ethyl carbonate, ethyl acetate, benzyl alcohol, benzyl benzoate, propylene glycol, 1,3-butylene i 
glycol, dimethyl formamide, oils (in particular, cottonseed, groundnut, corn, germ, olive, 
15 castor, and sesame oils), glycerol, tetrahydrofurfuryl alcohol, polyethylene glycols and fatty 
acid esters of sorbitan and mixtures thereof. 

Besides inert diluents, the oral compositions may also include adjuvants such as wetting agents, 
emulsifying and suspending agents, sweetening, flavoring and perfuming agents. 
Suspensions, in addition to the active compounds, may contain suspending agents such as 
ethoxylated isostearyl alcohols, polyoxyethylene sorbitol and sorbitan esters, microcrystaUine 

cellulose, aluminum metah^drmid^bentoniteragar-ag 

Compositions for rectal or vaginal administration are preferably suppositories which can be 
prepared by mixing the compounds of this invention with suitable non-irritating excipients or 
carriers such as cocoa butter, polyethylene glycol or a suppository wax which are solid at room 
25 temperature but liquid at body temperature and therefore melt in the rectum or vaginal cavity and 

release the active compound. ^ 

Compounds of the present invention can also be administered in the form of liposomes. 
As is known in the art, liposomes are generally derived from phospholipids or other lipid 
substances. Liposomes are formed by mono- or multi-lamellar hydrated liquid crystals which 
are dispersed in an aqueous medium. Any non-toxic, physiologically acceptable and 
metabolizable lipid capable of forming liposomes can be used. The present compositions in 
liposome form can contain, in addition to a compound of the present invention, stabilizers, 
preservatives, excipients and the like. The preferred lipids are the phospholipids and the 
phosphatidyl cholines (lecithins), both natural and synthetic. Methods to form liposomes are 



20 



30 
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kncwn in the art, for example. Prescott, Ed., Methods in Cell Biology, Volume XIV, 
Academic Press, New York, N.Y. (1976). p. 33 et seq. 

Dosage forms for topical administration of a compound of this invention include 
powders, sprays, ointments and inhalants. The active compound is mixed under sterile 
5 conditions with a pharmaceutical^ acceptable carrier and any needed preservatives, buffers or 
propellants which may be required. Opthalmic formulations, eye ointments, powders and 
solutions are also contemplated as being within the scope of this invention. 

Actual dosage levels of active ingredients in the pharmaceutical compositions of this 
invention may be varied so as to obtain an amount of the active compound(s) that is effective to 

l() . achieve the desired therapeutic response for a particular patient, compositions, and mode of 
administration. The selected dosage level will depend upon the activity of the particular 
compound, the route of administration, the severity of the condition being treated and the 
condition and prior medical history of the patient being treated. However, it is within the skill 
of the an to start doses of the compound at levels lower than required for to achieve the desired 

] 5 therapeutic effect and to gradually increase the dosage until the desired effect is achieved. 

Generally dosage levels of about 1 to about 50, more preferably of about 5 to about 20 mg, of 
active compound per kilogram of body weight per day when administered orally to a 
mammalian patient. If desired, the effective daily dose may be divided into multiple doses' for 
purposes of administration, e.g. two to four separate doses per day. 

20 

Preparation of Compounds of this Invention 
The compounds of this invention may be prepared by a variety of synthetic routes. 
Representative procedures are outlined in the following Schemes 1-6. 

25 Abbreviations 

Abbreviations which have been used in the descriptions of the schemes and the 
examples that follow are: THF for tetrahydrofuran; DMF for N,N-dimethylformamide; OEt2 for 
diethyl ether; EDCfor l-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride; NMM 
for N-methylmorpholine; LDA for lithium diisopropylamide; TFA for trifluoroacetic acid; 

30 DMSO for dimethylsulfoxide; DM AP for 4-(N,N-dimethylamino)pyridine; HATU for 

O-Cazabenzotriazole-l-yO-N^^'^'-tetramethyluroniumhexafluorophosphate; Boc for tert- 
butylcarbonyloxy; DDQ for 2,3-dichloro-5,6-dicyano-l,4-benzoquinone; Bn for benzyl; DPPA 
for diphenylphosphoryl azide; DCC for dicyclohexylcarbodiimide; EDC for l-(3- 
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride; SEM for 2- 
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(trimethylsilyl)ethoxymethyl ; dppf for 1,1 '-bis(diphenyIphosphino)feiTOcene; and dba for 
dibenzylideneacetone. Starting materials, reagents and solvents were purchased from Aldrich 
Chemical Company (Milwaukee. Wi). 

As shown in Scheme 1. naphthalenecarbonitriles 4, 5 and 6 were prepared by treating 3- 
cyanopropionaldehyde diethyl acetal 2 with a strong base such as lithium diisopropylamide then 
treating the resulting anion with the appropriately substituted benzaldehyde 1 followed by 
cyclization and aromatization of the corresponding cyanohydrins 1 with a Lewis acid such as 
sulfuric acid. 

Scheme 1 

B l^CHO ^ 

*r^^ och 3 
I 2 

A. B and C are hydrogen and -L A R A , -L B R B , -L C R C 
-L A -, -L B - and -L c - are -O- 
R a .-Rr and-R e _are-alkyI 





4: A is hydrogen; B and C are OCH 3 

5: A, B and C are OCH 3 

6: A and B are OCH 3 , and C is hydrogen 



15 



As shown in Scheme 2, selective demethylation of 4 with a Lewis acid such as AICI3 or 
BBr 3 , preferably AICI3, provided 7. 7 was treated with a base such as potassium carbonate, 
sodium hydride or cesium fluoride followed by R c -X, wherein X is a leaving group, to provide 
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X (-Lc- is -O-). Alternatively, treatment of 7 with trifluoromethanesulfonic anhydride or 1.1.1- 
rTifIuoro-N-phenyI-N-|(trifluoromethyl)sulfonyl]methanesultonamide provided 2» which may 



be treated with Rc-B(OH)2, , R c -1, or R c ~ wherein Rc is 

unsubstituted or substituted aryl or heterocycle, in the presence of a palladium catalyst, 
preferably Pd(ir)Cb(dba) or Pd(Ph3P)4, and base, preferably cesium fluoride or potassium 
carbonate, to provide W. Alternatively, 9 may be treated with Rc-NR]R2> wherein Rc is 
unsubstituted or substituted aryl or heterocycle, and at least one of Rj or R2 is hydrogen, in the 
presence of a strong base, such as potassium t-butoxide, and a catalyst, such as Pd(II)Ch(dba), 
to provide 11. 



Scheme 2 



H 3 C 




i 



OTf 




CN H 3 C 



L C Rc 




~ R c is unsubstituted or substituted aryl 

or heterocycle 
10 : -L c - is a covalent bond 
11: -L c - is-NR r 

As shown in Scheme 3, selective O-triflation of 12 followed by protection of the amino 
group of the resulting 13 with acid-labile carbobenzlyoxy provided 14- Conversion of 14 to 15 
was achieved with KCN in the presence of a palladium catalyst, preferably 
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tris .dibenzylideneacetone)dipalladium(())-chlorofoim adduct, and deprotection of J5 to provide 
16 .vas accomplished with acid, preferably 30% HBr in acetic acid. Treatment of 15 with 
acyating agents RcC(0)CI and base, preferably triethylamine, diisopropylethylamine or 
pou ssium carbonate provided intermediate 17. 

Scheme 3 



12 



NH 2 - HBr 

6^" 



NHCbz 



NHCbz 




16 




14 



17 



-L c - is -C(0)NR r or -OC(0)NR r and 
R c is unsubstituted or substituted alkyl, 
— alkeneyl-hereroeyele -or-aryl 



15 



10 



15 



20 



As shown in Scheme 4, selective demethylation of the 8-methoxy group of U! with a 
Lewis acid such as AICI3 or BBr;?, preferably AICI3, was followed by reprotection of phenol J9 
by alkylation with Bn-X. wherein X is CI. Br or I, in the presence of a base such as potassium 
carbonate, sodium hydride or cesium fluoride. 20 was prepared by deprotonation of this 
intermediate with a strong, non-nucleophilic base such as lithium, sodium or potassium 
diisopropylamide or alkoxide followed by treatment with an alkyl formate, preferably ethyl 
formate to provide enol 20. Treatment of 20 with hydroxyzine provided isoxazole 21 which 
may be opened with lithium, sodium or potassium alkoxide, preferably sodium methoxide. to 
provide 21. Carbonyl reduction with concomitant alkene formation with achieved with sodium 
borohydride to provide 23; and aromatization with DDQ and catalytic debenzylation with 
hydrogen and a palladium catalyst, preferably palladium on carbon, provided 24- 24 was 
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alkylated by treatment with a base such as potassium carbonate, sodium hydride or cesium 
fluoride followed by treatment Rc-X. 



Scheme 4 




IX 19 20 21 



A is -L A R A , and C is -L C R C , wherein C is -L C R C , wherein L c is -O- and 

-L A - and -L c - are -O- and R A is alky! R c is arylalkyl 




22 23 24 

A is -L A R A , wherein 

-L A - is -O- and R A is alkyl 

As shown in Scheme 5, monohydrolysis of 25 with one equivalent of base such as 
lithium, sodium or potassium hydroxide provided the acid-ester 26. Treatment of 26 with 
thionyl chloride or oxalyl chloride/DMF followed by treatment with ammonia provided amide 
27. Treatment of 22 with a dehydrating agent such as thionyl chloride or phosphorus 
oxychloride provided nitrile 28. 

Regioselective nitration of 28 with nitric acid/potassium nitrate followed by reduction of 
the nitro group with a palladium catalyst, preferably palladium on carbon, provided intermediate 
31, which was treated with RcC(0)Cl or RcOC(0)0 and base, preferably 
diisopropylethylamine or potassium carbonate, to provide 37 . 

Hydrolysis of 28 with one equivalent of lithium, sodium or potassium hydroxide to 
form carboxylic acid 29 followed by treatment with DPPA or thionyl chloride then sodium azide 
and hydrolysis of the intermediate isocyanate 32 with acid, preferably sulfuric acid, provided 
amine 33. Alternatively, treatment of 32 with a primary or secondary amine provided urea 34 
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(-L A - = -NR 1 C(X)R2- ! wherein X is O). 

21 may be coupled to primary or secondary amines, and 33 may be coupled to 
carboxylic acids to form amides 25 and 36, respectively. In either case, the amines and 
carboxylic acids are coupled using a dehydrating agent such as DCC, EDC or HATU. 

Scheme 5 
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i 



L c Rc 




21 



-L c -is-C(X)NR r or -OC(0)NR r and 
R c is unsubstituted or substituted alkyl, 
alkeneyl, hererocycle or aryl; 
X isO 



29 




35 

-L A - is -NR,C(X)- 
wherein X is O 



33 




36 

-L A - is -C(X)NR r 



wherein X is O 

5 As shown in Scheme 6, intermediates wherein -La- is -CsC- or -C=C- were prepared 

by treatment of of 38 with a triflating agent, preferably trifluoromethanesulfonyl anhydride, to 
form 39, followed by coupling of the appropriate substituted alkenes or unsubstituted or 
substituted alkynes using a palladium catalyst, preferably palladium (II) acetate, to form 40. 

10 
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Scheme 6 



HO 




CN 



TfO 




CN 



r aLa 




38 



39 



40 



10 



15 



As shown in Scheme 7, conversion of the nitrile intermediates to the carboximidamide 
urokinase inhibitors 41 was achieved by three methods: (1) treatment of the intermediate 
carbonitriles with a non-nucleophilic base such as lithium, sodium or potassium 
bis(trimethylsilylamide), preferably lithium bis(trimethylsilylamide) followed by hydrolysis 
with acid, preferably HC1; (2) treatment of the nitrile with acid, preferably HC1, followed by 
treatment with ammonium acetate: and (3) treatment of the nitrile with H2S followed by 
treatment with ammonia gas in methanol. Of the three methods, the HbS/N^/methanoI method 
is preferred. The compounds of the invention were precipitated as hydrochloride or methane 
sulfonate salts or were purified by reversed phase medium pressure chromatography to form 
mono- or bis- trifluoroacetate salts. 




NH 2 



20 



25 



41 



Synthetic Methods 

The foregoing may be better understood by reference to the following examples which 
illustrate the methods by which the compounds of the invention may be prepared and are not 
intended to limit the scope of the invention as defined in the appended claims. 

Example 1 
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7. 8-Dimethoxv-2-naphthalenecarboximidamide monoCtrifluoroacetate) salt 



Example 1A 
7. 8-Dimethoxv-2-naphthalenecarbonitrile 
5 A solution of freshly prepared LDA in THF at -78 °C was treated dropwise with 3- 

cyanopropionaldehyde diethyl acetal (3.0 g) in THF (5 mL), stirred for 1 h, treated with 2,3- 
dimethoxybenzaldehyde (3.2 g) in THF (5 mL), warmed to room temperature over 90 min, 
treated with water (40 mL), concentrated and extracted with chloroform. The organic layer was 
washed with brine, dried (MgSC>4) and concentrated to provide 1.5 g of a yellow oil. 
10 MS (DCI/NH3) m/e 341 (M+H 2 0)+. 

A solution of the oil in methanol (5 mL) was added dropwise to 20% aqueous sulfuric 
acid (100 mL) at 90 °C. The solution was heated for 90 min, cooled to room temperature and 
extracted with chloroform. The combined organic extracts are washed with brine, dried 
(MgSCU) and concentrated to provide 1.0 g of a brown solid which was purified by flash 
15 chromatography on silica gel with 3:1 hexane/ethyl acetate to provide 800 mg of the title 
compound. 

MS (DCI/NH3) m/e 231 (M+H 2 0) + . 

Example 1 B 

20 7.8-Dimethoxv-2-naphthalenecarboximidarnide mono(trifluoroacetate) salt 

A solution of Example 1 (200 mg) in THF (5 mL) at 0 °C was treated with lithium 
bis(trimethylsilylamide) (1.0 M in hexane, 1.1 mL), stirred for 18 h at room temperature, 
treated with 10% HC1 (10 mL), stirred for 24 h at room temperature, concentrated and purified 
by medium pressure liquid chromatography on a 30 cm x 2 cm C- 18 column (40 micron, J.T 

25 Baker) with UV detection at 250 nM with solvent mixtures in a gradient ranging from 90%A 
(0.1% aq TFA)/10%B (methanol) to 10%A/90%B over 160 min at a flow rate of 5 mL/min 
(fractions were collected every 2 min for 1 00 min and analyzed by TLC (10:1:1 
acetonitrile/water/acetic acid) for product) to provide 100 mg of the title compound. 
iH NMR (300 MHz, DMSO-d 6 ) 5 4.41 (s, 3H), 4.62 (s, 3H), 7.41 (d, 1H), 7.43 (dd, 1H), 

30 7.60 (d, IH), 7.80 (d, 1H), 8.49 (d, IH), 9.31 (bs, 2H), 9.48 (bs, 2H); 
MS (DCI/NH3) m/e 231 (M+H) + . 

Anal, calcd for C13H14N2O2TFA: C, 52.33; H, 4.39; N, 8.14. Found: C, 51.91; H, 4.35; N, 
8.05. 
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Example 2 

6, 7, 8-trimethoxv-2-naDhthalenecarboximid amide monoftrifluoroacetate^ salt 

Example 2A 
6. 7. 8-tri methoxv-2-naphthalenecarhonitri1e 
The title compound was prepared as described in Example 1 A but substituting 2, 3, 4- 
trimethoxybenzaldehyde for 2, 3-trimethoxybenzaldehyde. 
MS (DCI/NH3) m/e 261 (M+H 2 0)+ 



Example 2B 

6, 7, 8-trimethoxv-2-naphthalenecarh oximiriamirie monofrrifluoroacetate^ salt 
The title compound was prepared and purified as described in Example IB to provide 
100 mg of the title compound. 

■H NMR (DMSO-d 6 , 300 MHz) 5 3.91 (s, 3H), 3.98 (s, 3H), 4.06 (s, 3H), 7.36 (s, 1H), 
15 7.75 (dd, 1H) 7.99 (d, 1H), 8.49 (d, 1H), 9.18 (bs, 2H), 9.38 (bs, 2H); 
MS (DCI/NH3) m/e 261 (M+H)+. 

Anal, calcd for C14H16N2O3 TFA: C, 51.34; H, 4.58; N, 7.48. Found: C, 50.91; H, 4.25; N, 
7.35. 

20 Example 3 

"~~ ~~^ 6 ~ 7 "dimethoxv-2-naphthaleneGarho ^^^ 

Example 3A 
6. 7-dimethox y-2-naphthalenecarbonitrile 
25 The title compound was prepared as described in Example 1 A but substituting 3,4- 

dimethoxybenzaldehyde for 2, 3-dimethoxy-benzaldehyde to provide 1.3 g of the title 
compound. 

MS (DCI/NH3) m/e 231 (M+H 2 0)+. 

30 Example 3B 

' 6, 7^imethoxy-2~naphthalenecarboximidamiHe m o noftriflunrnacetate^ salt 
The title compound was prepared and purified as described in Example IB to provide 
100 mg of the title compound. 
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1H NMR (DMSO-d 6 , 300 MHz) 5 3.92 (s, 3H), 3.94 (s, 3H), 7.41 (s, 1H), 7.44 (s, 1H), 
7.69 (dd, 1H), 7.93 (d, 1H), 8.49 (d, 1H), 9.18 (bs, 2H), 9.38 (bs, 2H); 
MS (DCI/NH3) nVe 231 (M+H)+ 

Anal, calcd for C13H i 4 N 2 0 2 -TFA: C, 52.33; H, 4.39; N 8.14. Found: C, 52.15; H, 4.20; N 
5 8.10. 

Example 4 

2-lf7>Aminoirninornethvl-2-rnethoxv-l-naphthalenv])oxv1acetarnide monoftrifluoroacetate) salt 

10 Example 4A 

7-Methoxv-8-hvdroxvnaphthalene-2-carbonitrile 
A solution of Example 1 A ( 1 g) in methylene chloride (100 mL) at 0 °C was treated with 
AICI3, stirred for 4 h at 0 °C and at room temperature for 1 8 h, poured into water (200 mL) 
containing 6N HC1 (20 mL), stirred for 1 h and diluted with methylene chloride (100 mL). The 
15 layers were separated, and the organic layer was washed with brine and dried (MgS04) to 
provide 810 mg of the title compound as an off-white solid. 
MS (DCI/NH3) m/e 217 (M+H 2 0)+. 

Example 4B 

20 1 . 1 -Dimethvlethvl 2-r(7-Cvano-2-methoxv- 1 -naphthalen vOox vlacetate 

A slurry Example 4 A (100 mg), K2CO3 (70 mg), t-butyl bromoacetate 
(120 mg) and tetrabutylammonium iodide (25 mg) in DMF (3 mL) was stirred for 18 h at room 
temperature, diluted with water (20 mL) and extracted with ethyl acetate. The organic extract 
was washed with saturated NaHCC>3 and brine, dried (Na 2 S04) and concentrated to provide 

25 200 mg of the title compound as a clear oil. 
MS (DCI/NH3) m/e 33 1 (M+H 2 0)+. 

Example 4C 

2>f(7-Aminoiminomethvl-2>methoxv-l-naphthalenvnoxv1acetamide mono(trifluoroacetate) salt 
30 Example 4B (100 mg) in methanol (5 mL) at 0 °C was treated with HCl(g), stirred for 

1 8 h at room temperature and concentrated to provide an off-white solid. The solid was treated 
with 2N NH3 in methanol (10 mL), heated at 50 °C for 3.5 h, cooled and concentrated to a 
yellow solid which was purified as described in Example IB to provide 10 mg of the title 
compound. 
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>H NMR (300 MHz, DMSO-d 6 ) 6 3.93 (s, 3H). 4.79 (s, 2H), 7.55 (d, 2H), 7.65 (dd, 1H). 
7.72 (d. 1H). 7.85 (d, 1H), 8.09 (d, 1H), 8.7 (d, 1H). 9.03 (bs. 2H), 9.45 (bs. 2H); 
MS (DCI/NH3) m/e 274 (M+H) + . 

Anal, calcd for C14H15N3O3TFA: C, 49.62; H, 4.16; N, 10.85. Found: C, 49.33; H, 4.03; 
5 N, 10.50. 

Example 5 

7-Benzyloxv-8-iodo-2-n aphthalenecarboximidamide mono(trifluoroacetate) salt 

10 Example 5A 

7-Benz vloxv-8-iodo-2-naphthalenecarbonitrile 
The title compound was prepared as described in Example 43A but substituting benzyl 
bromide for propyl iodide. 
MS (DCI/NH3) m/e 403 (M+NH 4 )+. 
1<5 Example 5B 

7-Benzyloxv-8-iodo-2-naph thalenecarboximidamide mono(trifluoroacetate) salt 
The title compound was prepared from Example 5A according to the procedure of 
Example IB. 

>H NMR (300 MHz, DMSO-d 6 ) 5 9.30 (br, 4H), 8.44 (s, 1H), 8.12 (d, 1H), 7.71 (d, 2H), 

-20 7^7jdd i _lH),J7.57 ^m^AS-J.M inuSH), 5.45 (s, 2H); 

MS (DCI/NH3) m/e 403 (M+H)+. ~ 

Anal, calcd for Ci 8 H 15 N 2 OI-TFA: C, 46.53; H, 3.12; N, 5.43. Found: C; 46.55; H, 3.10; N, 
5.19. 



Example 6 

Methyl |(7-aminoiminomethvl-2-methoxv-l-napht h alenvnoxvlacetate monoftrifluoroacetate^ 

salt 



Example 6A 

30 Methyl r(7-cvano-2-me thoxv- 1-nanhthalenvl^lnxylacetate 

A solution of Example 4A (600 mg), Cs 2 C0 3 (500 mg), t-butyl bromoacetate (120 mg) 
and tetrabutylammonium iodide (25 mg) in DMF (15 mL) was stirred for 1 8 h at room 
temperature, diluted with water (20 mL) and extracted with ethyl acetate. The organic extract 
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was washed with saturated NaHCO.i and brine, dried (Na 2 SC>4) and concentrated to provide 
800 mg of the title compound as a clear oil. 
MS (DCI/NH3) m/e 331 (M+H 2 0) + . 

5 Example 6B 

Meth vl I (7-aminoiminomethvI-2-methoxv- 1 -naphthalenvDox vlacetate mono(trifluoroacetate') 

salt 

Example 6A ( 100 mg) in methanol (30 mL) at 0 C was treated with HCl(g). stirred for 
1 8 h at room temperature and concentrated to provide an off-white solid. The solid was treated 
10 with ammonium acetate (100 mg) in methanol (10 mL), heated at 40 °C for 15 h, cooled and 
concentrated to a yellow solid which was purified as described in Example IB to provide 10 mg 
of the title compound. 

1H NMR (300 MHz, DMSO-d 6 ) 5 3.65 (s, 3H), 3.93 (s, 3H), 4.79 (s, 2H). 7.65 (dd. 1H), 
7.72 (d, 1H), 7.85 (d, 1H), 8.09 (d, 1H), 8.7 (d, 1H), 9.03 (bs, 2H), 
15 9.45 (bs. 2H); 

MS (DCI/NH3) m/e 289 (M+H) + . 

Anal, calcd for C15H16N0O4TFA: C, 50.75; H, 4.26; N, 6.96. Found: C, 50.42; H, 4.03; N, 
6.77. 



Example 7 

ir7-aminoiminomethvl-2-methoxv-l-naphthalenvnoxvlacetic acid monoftrifluoroacetatel salt 
A solution of Example 6B (100 mg) and LiOHH 2 0 (150 mg) in 1:1 THF/H 2 0 (10 mL) 
at 5 °C was stirred 45 min and concentrated to provide an off-white solid. The solid was 
dissolved in 1 N HC1 (20 mL), stirred 48 h at room temperature and filtered. The resulting 
white solid was purified as described in Example IB to provide 20 mg of the title compound. 
'H NMR (300 MHz. DMSO-d 6 ) 6 3.93 (s, 3H), 4.79 (s, 2H), 7.65 (dd, 1H), 7.72 (d, 1H), 
7.85 (d, 1H), 8.09 (d, 1H), 8.7 (d, 1H), 9.23 (bs, 2H), 9.45 (bs, 2H); 
MS (DCI/NH3) m/e 275 (M+H) + . 

Anal, calcd for C| 4 Hi4N 2 0 4 TFA: C, 49.49; H, 3.89; N, 7.21. Found: C, 47.53; H, 3.71; N, 
6.83. 

Example 8 

N-r4-(Aminomethvnphenvl1-6-aminoiminomethvl-2-naphthal enecarboxamide 

bisftrifluoroacetate') salt 
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Example XA 

2. 6-Naphthal enedicarboxvlic acid, monomethvl ester 
A suspension of dimethyl 2, 6-naphthalenedicarboxylie acid 
5 (39.6 g, 1 62 mmole) in dioxane ( 1 .20 L) was heated at 70-80 °C until all solid dissolved, 

slowly treated with 1 equivalent of KOH in methanol, stirred for additional 30 minutes at 70 °C, 
cooled to room temperature, filtered and washed with dioxane and diethyl ether, dissolved in 
water, treated with 1 N HC1 until the aqueous layer was acidic to pH paper, filtered, washed 
with water and dried under vacuum to provide 33 g of a white powder. 
10 MS (DCI/NH3) m/e 231 (M+H) + . 



Example 8R 

6-(Chlorocarhnnvn-?-n a phthalene c arhoxvlic acid, methvl e<:tpr 
A suspension of Example 8A (15 g, 65 mmole) in toluene (190 mL) was treated with 
15 thionyl chloride (20 mL, 276 mmole) then DMAP (15 mg), heated at reflux for 1 h and heated 
at 85 °C for an additional 35 min. The condenser was replaced with a distilling head and 60 mL 
of solvent was removed. The thick precipitate which formed while cooling to room temperature 
was triturated with hexane and filtered to providel4.8 g of white solid. 
MS (DCI/NH3) m/e 249 (M+H)+. 



20 



"Example RCr 



6-{Aminocnrhnnyl)-2-nanhthalenecnrho x vlic acid, methvl ester 
A solution of Example 8B ( 1 5 g, 60.3 mmole) in methylene chloride (400 mL) at room 
temperature was treated with dry ammonia gas to precipitate the product. The mixture was 
25 stirred for an additional 1 5 min and filtered. The solid was washed with water and dried under 
vacuum to yield 13.3 g of a white powder. 
MS (DCI/NH3) m/e 230 (M+H) + . 

Example 8D 

30 6-Cvano-2-naphthalen ecarboxvlic acid, methvl e.^er 

A suspension of Example 8C (31 g, 135 mmole) in trimethyl phosphate (450 mL) was 
treated with triphosgene (27 g, 136 mmole), stirred for 20 min at room temperature and heated 
in an oil bath at 80 °C for 1 h. The product precipated from the solution while cooling to room 
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temperature. The thick slurry was treated with water and filtered, and the white solid was 
thoroughly washed with water and dried under vacuum to provide 26.3 g of the title compound. 
MS (DCI/NH3) m/e 212 (M+H) + . 

Example 8E 
6-Cvano-2-naphthalenecarboxvlic acid 
Example 8D (1.9 g, 9 mmole) in 1 : 1 THF/H 2 0 (40 mL) was treated with LiOHH 2 0 
(1.9 g, 45 mmole), stirred 90 min at room temperature and concentrated to a thick slurry. The 
slurry was dissolved in water (20 mL), acidified to pH 2 with solid citric acid and extracted 
with ethyl acetate. The combined organic extracts were washed with brine, dried (Na2S04) and 
concentrated to provide 1.6 g of the title compound as a white solid. 
MS (DCI/NH3) m/e 197 (M+H)+. 

Example 8F 

tert-Butoxvcarbonyjamino-4-aminomethvlaniline 
4-Aminomethylaniline (2 g) in 2:1 THF/H2O (30 mL) was treated with 
Boc anhydride (3.93 g), stirred at room temperature for 18 h, diluted with water and 
concentrated to white slurry. The slurry was dissolved in ethyl acetate, washed with water and 
brine, dried (Na2S04) and concentrated to provide 2.4 g of a yellow solid. 
MS (DCI/NH3) m/e 223 (M+H)+ 

Example 8G 

N-r4-(aminomethvr)phenvn-6-cvano-2~naphthalenecarboxamide 
A solution of Example 8E (200 mg) and hunig's base ( 1 80 \iL) in DMF (5 mL) at 5 °C 
was treated with HATU (193 mg), stirred for 1 h at 5 °C, treated with 

Example 8F (120 mg) and diisopropylethylamine (100 jiL) in DMF (5 mL), stirred for 8 h at 
room temperature, diluted with ethyl acetate (100 mL), washed sequentially with IN H3PO4, 
saturated sodium bicarbonate and brine, dried (Na2SC>4) and concentrated to provide a yellow 
oil which was purified on silica gel with 1% methanol/methylene chloride to provide 200 mg of 
the title compound. 
MS (DCI/NH3) m/e 419 (M+H 2 0) + . 

Example 8H 
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N44-(aminome.rhv1)nhejivl[Yvaminninin ni-nerhvl-2-naphthalenec:u-hnxnmiHp 

hisftrifluoroncetatet salt 
The title compound was prepared from Example 8G (200 mg) by the procedure and 
purification from Example 5B to provide 37 mg of the title compound. 
5 "H NMR (300 MHz, DMSO-d 6 ) 5 4.08 (m. 2H), 7.45 (d, 2H), 7.88 (d. 2H). 7.95 (dd, 1H), 
8.18 (dd.lH), 8.20 (bs. 3H), 8.23 (d,lH), 8.35 (d,lH), 8.58 (sJH), 8.70 (s, 1H), 9.39 (s, 
2H), 9.55 (s, 2H), 10.68 (s, 1H); 
MS (DCI/NH3) m/e 3 1 9 (M+H) + . 

Anal, calcd for C19H17N4OTFA: C, 50.56; H, 3.69; N, 10.25; Found: C, 50.18; H, 3.59; N, 
10 10.11. 

Example 9 

N44-(amino)nhenvll-6-aminniiriinomethvl-?- n anhthalenecarhoxamidehis< , trifli]nroacetiite1 salt < 

15 Example 9A 

N-l4-Otmino^ph envll-fi-cvano-2-naphthalenecarboxamide 
The title compound was prepared according to the procedure described for Example 8G 
but substituting 1 ,4-diaminobenzene for Example 8F. MS (DCI/NH3) m/e 288 (M+H)+. 

20 Example 9B 

N-r4-(amino)phenyn-6-aminoiminomethvl^ ^ 

The title compound was prepared with Example 9 A (100 mg) following the procedure 
and purification from Example 6B. 

•H NMR (300 MHz, DMSO-d 6 ) 5 7.15 (d, 2H), 7.75 (d, 2H), 7.95 (dd, 1H), 8.18 (dd, 1H), 
25 8.23 (d. 1H), 8.35 (d, 1H), 8.58 (s, 1H), 8.70 (s, 1H), 9.25 (s, 2H), 9.48 (s, 2H). 10.58 (s 

1H); ( 
MS (DCI/NH3) m/e 305 (M+H)+. 

Anal, calcd for Ci 8 Hi 6 N 4 G-2TFA: C, 49.63; H, 3.41; N, 10.52; Found: C, 46.57; H, 3.62; 
N, 10.66. 

30 

Example 10 

l-f(7-Aminoiminomethvl-2-mfr h oxv-1-naphthalenvnoxv1-3-hvHrnxypropane 

monoCtrifhi oroacetate^ salt 
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Example 10A 

l-r(7-Cvano-2-methox v-1 -naphtha 

monoftrifluoroacetate) salt 
A suspension of Example 4A (200 mg) and CS2CO3 (0.32 g) in DMF (15 mL) was 
5 treated with 2-(3-bromopropyl)-tetrahydro-2H-pyran (0.25 g), stirred at room temperature for 
1 8 h then diluted with water (100 mL) and ethyl acetate (50 mL). The organic layer was 
separated, washed with 10% citric acid, water and brine, dried (MgSC>4) and concentrated to 
provide 320 mg of an oil. 
MS (DCI/NH3) m/e 323 (M+H)+ 

1.0 

Example 10B 

l-[(7-Aminoiminomethvl-2-methoxv-l-naphthalenvnoxv1-3-hvdroxvpropane 

monoftrifluoroacetate^ salt 
Example 10A (0.3 g) was processed and purified according to the procedure of Example 
15 IB to provide 1 10 mg of an off-white solid. 

»H NMR (300 MHz, DMSO-d 6 ) 5 1.97 (q, 2H), 3.67 (t, 2H), 4.20 (t, 2H), 7.61-7.70 (m, 
3H), 7.84 (d,lH), 8.08 (d, 1H), 8.50 (d; 1H); 
MS (DCI/NH3) m/e 275 (M+H)+ 

Anal, calcd for C13H13N3O2TFAO.75H2O: C, 50.81; H, 5.14; N, 6.97. Found: C, 51.23; 
20 H, 5.28; N, 6.97. 

Example 1 1 

8-amino-2-naphthalenecarbonitrile hvdrobromide 

25 Example 1 1A 

2-TrifIuoromethanesulfonvloxv-8-aminonaphthelene 
A solution of 8-amino-2-naphthoI (10 g) and triethylamine (12 mL) in dioxane (200 mL) 
was treated with N-phenyltrifluoromethane sulfonimide (25 g) in dioxane (80 mL), stirred for 4 
h and concentrated. The resulting dark brown solid was triturated with hexane and filtered to 
30 provide 12 g of the title compound as a brown solid. 
MS (DCI/NH3) m/e 292 (M+H)+ 

Example 1 IB 

2-Trifluoromethanesulfonvloxv-8-carbonvlbenzvloxvaminonaphthe]ene 
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A solution of Example 1 1A (2 g) in 10% aq Na 2 C03 (20 mL) and dioxane (250 mL) 
was treated with benzylchloroformate (2 mL) in dioxane (20 mL), stirred at room temperature 
for 5 h then extracted with ethyl acetate. The organic layer was dried (MgSC>4) and 
concentrated, and the crude product was chromatographed on silica gel with 7:1 hexane/ethyl 
acetate to provide 2.5 g (86%) of the title compound. 
MS (DCI/NH3) m/e 443 (M+NH4)+ 

Example 1 1C 
8^N-carhonvlbenzvloxv )-2-naphthalenecarhonitnle 
Tris(dibenzylideneacetone)dipalJadium(0)-chloroform adduct (120 mg), 
l,r-bis(diphenylphosphino)-ferrocene (260 mg), potassium cyanide (766 mg), 
Example 1 IB (2.5 g) and N-methyl-2-pyrroIidione (5 mL) were combined sequentially, stirred 
at room temperature until a yellow reaction complex formed then warmed to 80 °C for 40 min. 
The dark brown reaction mixture was cooled to room temperature and chromatographed on 
15 silica gel with 9:1 hexane/ethyl acetate to provide 1.5 g of the title compound as a colorless 
solid. 

MS (DCI/NH3) m/e 292 (M+NH0+ 

Example 1 1D 

20 8-Amino-2-naphthal enecarhonitrile hvdrobromide 

Example 1 1C (1.4 g)^as^eat^wTtFa^ 
stirred at room temperature for 6 h. The reaction mixture was treated with diethyl ether and 
filtered to provide 1.1 g of the title compound as a yellow solid. 
MS (DCI/NH3) m/e 186 (M+NH4)+. 

25 

Example 1 2 
General Acvlatinn Procedure 
A suspension of Example 10D (1 equivalent), triethylamine (1 equivalent) and DMAP 
(0.25 equivalents) in methylene chloride (0.3M) was treated dropwise with the appropriate acid 
30 chloride (1.1 equivalents) in methylene chloride (0.3 M), stirred at room temperature for 30 min 
and treated with water (50 mL). The organic layer was dried (MgS0 4 ), concentrated and used 
in following reactions without further purification. 

Example L3 
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General Amidine Synthesis Procedure 
A solution of crude acylation products from Example 12 (ca. 100 mg) at room 
temperature in 10: 1 pyridine:triethylamine (10 mL) was treated with hydrogen sulfide for 5 min, 
stirred at room temperature for 18 h, diluted with water (50 mL) and extracted with ethyl 
acetate. The ethyl acetate was dried (MgSCU) and concentrated. The residue was dissolved in 
acetone (30 mL), treated with methyl iodide (2 mL), refluxed for 1 hour, evaporated to dryness, 
redissolved in methanol (25 mL), treated with ammonium acetate (100 mg), stirred for 18 h at 
room temperature, concentrated and purified as described in Example 1 B to provide Examples 
14-20 as white solids. 

Example 14 

8-(carbonvlbenzvlox v)amino-2-naphthal enecarboximidamide mono( trifluoroacetate") salt 
>H NMR (DMSO-d 6 , 300 MHz) 5 5.14 (s, 2H), 7.36-7.50 (m, 5H), 7.67-7.90 (m, 4H), 8.14 
(d. 1H), 8.67 (s, 1H), 9.08 (s, 2H). 9.37 (s, 2H), 9.78 (s, 1H); 
MS (DCI/NH3) m/e 320 (M+H)+. 

Anal, calcd for C19H15N3O2 l.STFA O.5H2O: C, 52.91; H, 3.94; N, 8.41. Found: C. 52.86; 
H, 4.07; N, 8.18. 

Example 15 

N-H-faminoiminomethvlVl-naphthalenvOacetamide mono(trifluoroacetate) salt 
*H NMR (DMSO-d 6 , 300 MHz) 5 4.19 (s, 3H), 7.66-7.88 (m, 3H), 8.12-8.16 (m, 2H), 8.69 
(s, 1H), 8.98 (d, 1H), 9.16 (s, 2H), 9.47 (s, 2H), 10.14 (s, 1H); 
MS (DCI/NH3) m/e 228 (M+H) + . 

Anal, calcd for C14H12N30 1 .2TFA-0.25H 2 O: C, 50.18; H, 4.02; N, 1 1.40. Found: C, 
50.62; H, 4.47; N, 10.90. 

Example 16 

Methvl r7-(aminoiminomethvlVl-naphthalenvl)carbamate mono(trifluoroacetate') salt 
1H NMR (DMSO-d 6 , 300 MHz) 8 3.88 (s, 3H), 7.67-7.85 (m, 4H), 8.14 (d, 1H), 8.6 (s, 
1H), 8.28 (s. 3H), 9.67 (s, 1H); 
MS (DCI/NH3) m/e 244 (M+H) + . 

Anal, calcd for C13H13N3O2 TFA: C,50.43; H, 3.95; N, 11.76. Found: C, 50.12; H, 4.05; 
N, 11.61. 
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Example 17 

Methyl 3-rr7-(aminoiminniTiPthvlVl-nap hthalenvllnrninol-^-oxnr)roninnare 

mono(trifluoroacetate) salt 
'H NMR (DMSO-d 6 . 300 MHz) 5 3.69 (s, 2H), 3.71 (s. 3H), 7.69 (m, 4H), 8.18 (d, 1H), 
5 8.58 (s, 1H), 9.1 1 (s, 2H), 9.48 (s, 2H); 
MS (DCI/NH3) m/e 286 (M+H)+. 

Anal, calcd for C ]5 H 14^03- I.ITFAH9O: C, 48.18; H. 4.26; N, 9.80. Found: C, 48.30; H, 
4.09; N, 9.58. 

10 Example 1 8 

N-P-(aminoiminomethvlVl-naphthalenvll-2-rDhenvlmethn x v^acetamide monofrrifluoroacetate.1 

sail 

»H NMR (DMSO-d 6 , 300 MHz) 5 4.29 (s, 2H), 4.73 (s, 2H), 7.33-7.48 (m, 5H), 7.69 (m, 
4H), 8.17 (d, 1H), 8.47 (s, 1H), 9.21 (br, 4H), 
15 10.0 (s, 1H); 

MS (DCI/NH3) m/e 334 (M+H)+. 

Anal, calcd for C 2 (>Hi8N 3 02- 1TFA H 2 0: C, 56.77; H, 4.76; N, 9.03. Found: C. 56.84; H, 
4.49; N, 8.93. 

20 Example 19 

N-f7^(aminoiminomethvl>--l--nHphthal envl1-1^3-henzodioxole--5-carboxamide 

mono(trifluoroacetate') salt 
1H NMR (DMSO-d 6 , 300 MHz) 5 6.19 (1H, 2H), 7.12 (d, 1H), 7.65-7.79 (m, 5H), 7.97 (d, 
1H), 8.20 (s, 1H), 8.53 (s, 1H), 9.2 (br s, 3H), 
25 1 0.35 (s, 2H); 

MS (DCI/NH3) m/e 334 (M+H)+. 

Anal, calcd for C 18 H 14N3O2 TFA: C, 55.82; H, 3.68; N, 9.30. Found: C, 55.69; H, 33.61; 
N, 9.23. 

30 Example 20 

N-|7-(aminoiminomethyl)-1-naphthalenvnhen7.enemethane«;nlfnn amide mnnoftrifluoroacetat^ 

salt 

1H NMR (DMSO-d 6 , 300 MHz) 5 4.60 (s, 2H), .7.32-7.33 (m, 5H), 7.67-7.70 (m, 2H), 7.82 
(d,lH), 7.92 (d,lH), 8.17 (s, 1H), 8.70 (s, 1H), 
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9.14 (s, 2H), 9.35 (s, 2H), 9.19 (s, 1H); 
MS (DCI/NH3) m/e 340 (M+H)+. 

Anal, calcd for C18H17N3O2STFAH2O: C 50.95; H, 4.28; N, 8.91; Found: C 50.76; H, 
3.70: N, 8.65. 

Example 21 

l-ff7-aminoiminomethvl-2-methoxv- l-naphthalenvOoxvl-3-bromopropane 

mono(hvdrochloride) salt 

Example 21 A 

14n-Cvano-2-methoxv- l-naphthalenvnoxvl-3-bromopropane monofhvdrochloride) salt 
The title compound was prepared from Example 4A, 1 ,3-dibromopropane and the 
procedure of Example 10A. 
MS (DCI/NH3) m/e 337 (M+NH 4 )+ 

Example 21B 

1 -l(7-Aminoiminomethv1-2-methoxv-l -naphthalenvnoxvl-3-bromopropane 

monofhvdrochloride> salt 
The title compound was prepared from Example 21 A and the procedure of Example IB. 
After HC1 hydrolysis, the solution was cooled to 0 °C, and the white solid which precipitated 
was filtered and dried to provide the title compound. 

1H NMR (300 MHz, DMSO-d 6 ) 5 2.35 (m, 2H), 3.86 (t, 2H), 4.00 (s, 3H), 4.25 (t, 2H), 
7.65 (dd, 1H), 7.70 (d, 1H), 7.90 (d, 1H), 8.10 (d, 1H), 8.55 (s, 1H), 9.15 (br s, 2H), 9.42 
(br s, 2H); 

MS (DCI/NH3) m/e 337 (M+H)+. 

Anal, calcd for Ci 5 Hi7BrN 2 O2'HCl-0.75H2O: C, 46.53; H, 5.08; N, 7.23. Found: C, 46.65; 
H, 5.1 1; N, 7.16. 

Example 22 

30 3-fr7'Aminoiminomethvl-2^methoxv-l-naphthalenvDoxv1propene monoftrifluoroacetate') salt 

Example 22A 
3-rf7-Cvano-2-methox v- 1 -naphthalenvHoxvlpropene 
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The title compound was obtained as a biproduct from the procedure of Example 21 A. 
MS (DCI/NH3) m/e 257 (M+NFU)*. 

Example 22B 

5 3M(7-Aminoiminometh\M-2MTiethoxv-l-naph t halenvnoxvlpropenemono(trifluoroacetate> salt 
The title compound was prepared from Example 22A and the procedure and purification 
in Example IB. 

•H NMR (300 MHz, DMSO-d 6 ) 5 4.00 (s, 3H), 4.70 (d, 2H), 5.22 (d, 1H), 5.42 (d, 1H), 
6.18 (m, 1H), 7.62 (dd, 1H), 7.85 (d. 1H), 8.10 (d, 1H), 8.50 (s, 1H), 9.12 (br s, 2H), 9.45 
10 (br s, 2H); 

MS (DCI/NH3) m/e 257 (M+H) + . 

Anal, calcd for C15H16N2O2 TFA O.25H2O: C, 54.47; H, 4.71; N, 7.47. Found: C, 54.61; 
H, 4.38; N, 7.40. 

15 Example 23 

1 -f(7- Aminoiminornethvl- 2-methoxv- 1 -naphthalenvnoxvl-3-ohen vlpropane 

monorhvdroc hloride) salt 

Examnle.23A 

20 l-f(7-Cvano-2-methoxv-l-nanhthnl f ».nvnoxvl-3-php.nvlprnp a nP 

The title compound- was prepared- from-Example-4A, l -bromo-3-phenylpropane r and-the- 
procedure of Example 10A. 

MS (DCI/NH3) m/e 335 (Mh-NH4) + . 

25 Example 2 IB 

l-r(7-Aminoiminomethvl-2-me.thn xv-l-naphthalenvnnxvl-3-phenvlprnpMnp 

monofhvdrnchloride^ salt 
The title compound was prepared from Example 23A and the procedure of Example 

21B. 

30 1H NMR (300 MHz, CD3OD) 5 2.21 (m, 2H), 2.94 (t, 2H), 4.00 (s, 3H), 4.22 (t, 2H), 7.18 
(m, 1H), 7.28 (m, 4H), 7.62 (m, 2H), 7.79 (d, 1H), 8.02 (d, 1H), 8.62 (s, 1H); 
MS (DCI/NH3) m/e 335 (M+H)+. 

HRMS (FAB) calcd m/e for C21H23N2O2HCI: 335.1760 (M+H)+. Found m/e 335.1762. 
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Example 24 

14(7-Aminoiminomethvl-2-methoxv-l -naphthalenvDoxvl-3-n -(3.4- 
dimethoxv^phenvllpropane mono(hvdrochloride) salt 

Example 24 A 
l-Brorno-3-(3.4-dimethoxvphenv1 ^propane 
The title compound was prepared from 3-(3,4-dimethoxyphenyl)-l-propanol as 
described in Journal of the American Chemical Society, 95 , 8749 (1973), which is 
incorporated herein by reference, to provide the title compound. 
MS (DCI/NH3) m/e 276 (M+NH4) + . 

Example 24B 

1 4(7-Cvano-2-methoxv- 1 -naphthalenvHox v 1-34 1 -(3.4-dimethox v)phen vllpropane 
The title compound was prepared from Examples 4A and 24A and the procedure of 
Example 10A. 

MS (DCI/NH3) m/e 395 (M+NR0 + . 

Example 24C 

1 -f(7- Aminoiminometh vl-2-methox y- 1 -naphthalenvl)oxv1-3-n -(3.4- 
dimethoxv^phenvllpropane monorhvdrochloride") salt 
The title compound was prepared from Example 24B and the procedure of Example 

21B. 

'H NMR (300 MHz, DMSO-d 6 ) 5 2.1 1 (m, 2H), 2.80 (t, 2H), 3.74 (s, 6H), 3.98 (s, 3H), 
4.15 (u 2H), 6.75-6.92 (m, 3H), 7.65 (dd, 1H), 7.70 (d, 1H), 7.86 (d, 1H), 8.10 (d, 1H), 
8.55 (s, 1H), 9.15 (br s, 2H), 9.53 (br s. 2H) ; 
MS (DCI/NH3) m/e 395 (M+H) + . 

Anal, calcd for C23H26N2O4HCIO.5H2O: C, 62.79; H, 6.42; N, 6.37. Found: C, 63.08; H, 
6.38; N, 6.17. 

Example 25 

7-Methoxv-8>(2-furanvlV2-naphthalenecarboximidamide monotofluoroacetate) salt 

Example 25A 

7-Methoxv-8-trifIuoromethanesulfonvloxv>2>naphthalenecarbonitrile 
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A solution of Example 4A (310 mg) in methylene chloride (5 mL) at 0 °C was treated 
with l.I.l-trifluoro-N-phenyl-N-[(trifluoromethyl)sulfonyllmethanesulfonamide (614 mg) and 
triethylamine (240 mL), stirred for 18 h at room temperature, diluted with methylene chloride 
(100 mL), washed with water and 20% aq NaOH, dried (MgS0 4 ) and concentrated to provide 
5 560 mg of the title compound as a white solid. 
MS (DCI) m/e 349 (M+H 2 0) + . 

Example 25B 
Furan-2-hornmr. arid 

10 A solution of furan (5.3 mL, 73 mmole) in diethyl ether (67 mL) at -20 °C was treated 

with n-butyllithium (2.5 M in hexanes, 26 mL, 65 mmole), stirred for 2 hours at -20 °C and 
transferred by cannula to a -20 °C solution of triisopropyl borate (33 mL, 147 mmole) in diethyl 
ether (17 mL). The thick mixture was warmed to room temperature, treated with 3N HC1 (200 ( 
mL) and extracted with diethyl ether. The extracts were washed with IN KOH, and the KOH 

15 layer was cooled to 0 °C and acidified with 6N HC1. The acidic solution was extracted with 
diethyl ether, and the acidic ether extracts were washed with brine, dried (MgS0 4 ) and 
concentrated to provide the title compound. 

1H NMR (300 MHz, DMSO-d 6 ) 5 6.45 (dd, 1H), 7.05 (t, 1H), 7.80 (dd, 1H), 
8.19 (s, 2H). 

20 

Examnle25C 
7-Methoxv-8-r?-f U ranvr)-2-naDhthalenecarhonimlp 
Example 25 A (1.10 mmol) was combined with Pd(OAc)2 (0.1 1 mmol) and 1,1'- 
bis(diphenylphosphino)ferrocene (0.22 mmol) in DMF (5 mL), stirred for 10 min, treated with 
25 Example 25B ( 1 .32 mmol) and Cs 2 C0 3 (3.3 mmol), heated at 85 °C for 6 h, cooled to room 

temperature and chromatographed on silica gel with 10% ethyl acetate/hexane to provide the title ( 
compound. 

MS (DCI/NH3) nVe 250 (M+H) + . 

30 Example 25D 

8-(2-Furanyl)-7-methoxy-2-nanhthalenftcarhnx imidamide monorrriflnoroacetate') salt 
The title compound was prepared from Example 25C and the procedure and purification 
in Example IB. 
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>H NMR (300 MHz, DMSO-d 6 ) 5 3.97 (s, 3H), 6.73 (m, 1H), 6.80 (m, 1H), 7.64 (dd, 1H), 
7.78 (d, IH), 7.91 (m, 1H), 8.16 (d, 1H), 8.20 (d, 1H), 8.30 (s, 1H), 9.08 (br s, 2H), 9.40 
(br s, 2H); 

MS (DCI/NH3) m/e 267 (M+H)+ 

Anal, calcd for C ]6 H ]4 N 2 02-TFA: C, 56.85; H, 3.98; N, 7.37. Found: C, 56.68: H, 3.67; N, 
7.35. 

Example 26 

methyl 6-(aminoiminomethvlV4-l (methoxvcarbonvl > )amino1-2-naphthalenecarboxvlate 

rnono(trifluoroacetate) salt 

Example 26A 
2-Cvano-1-nitro-6-carboxvnaphthalene methyl ester 
A solution of 2-cyano-6-methylnaphthoate (5.2 g) in concentrated sufuric acid (75 mL) 
at 0 °C was treated with potassium nitrate (1.03 eq) in one portion, stirred for 10 min, poured 
onto ice (500 g) and extracted with ethyl acetate. The ethyl acetate layer was washed with water, 
1 N NaOH and brine, dried (MgSCX*), treated with silica gel and filtered. Concentration of the 
ethyl acetate to ca. 200 mL precipitated the product. The mixture was heated until all solid 
dissolved, treated with MeOH (20 mL) and ether (20 mL) and stirred overnight. The resulting 
solid was filtered and washed with methanol to provide 2.31 g of the title compound as a 
cream-colored solid. The mother liqueuor was evaporated, treated with methylene chloride 
(250 mL) then solid silica gel, filtered and concentrated. Crystalization from ethyl 
acetate/methanol provided an additional 1.6 g of product for a total yield: 3.91 g (62%). 
MS (DCI/NH3) m/e 257 (M+H) + 

Example 26B 
2-Cvano-l-amino-6-carboxvnaphthalene methyl ester 
A solution of Example 26A (Ig, 3.9mmole) and 10% Pd on carbon (112 mg) in ethyl 
acetate (80 mL) was stirred under 1 atm of hydrogen for 9 h, purged with nitrogen for 1 h, 
filtered and evaporated to provide 810 mg (92%) of the title compound as a yellow solid. 
MS (DCI/NH3) m/e 227 (M+NH4)* 

Example 26C 

6-Cvano-4-r(methoxycarbonvnamino1-2-naphthalenecarboxylic acid, methyl ester 
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A solution of Example 26B (2.50 mmol) in methylene chloride (40 mL) was treated 
sequentially with diisopropylethylamine (2 mL) and methylchloroformate (195 (aL, 2.52 
mmole), stirred for 2 h. treated with methanol (10 mL), stirred for an additional 10 minutes, 
diluted with methylene chloride (60 mL), washed with water and brine, dried (MgSO,}) and 
evaporated. The residue was purified on silica gel using 10% ethyl acetate/hexane to provide 
280 mg (59%) of light yellow solid. 
MS (DCI/NH3) m/e 285 (M+H) + 



Example 26D 

JO Methyl rv(aminoiminome.thvl)-4-r(methoxvcarhonvn a mino1-2-naphthalenecarhoxvlat P . 

monoftriflnnrnacetate') salt 
The tide compound was prepared using Example 26C (1 25 mg, 0.44 mmol) and the 
procedure in Example 40D to provide 35mg of a white solid. 

>H NMR (DMSO-d 6 ) 5 3.78 (s, 3H), 3.95 (s, 3H), 7.89 (dd, 1H), 8.37-8.40 (m, 3H), 8.53 
15 (s, 1H), X.740 (s, 1H) 9.18 (br s. 2H). 9.45 (br s, 2H), 9.90 (s, 1H), 8.42 (s, 1H), 8.63 (d, 
1H), 9.18 (br s, 4H), 10.58 (s, 1H); 
MS (DCI/NH3) m/e 302 (M+H)\ 

Anal, calcd for Ci5H 15 N 3 04-TFA- 1 .5H 2 0: C, 46.16; H, 4.33; N, 9.50. Found: C, 45.96; 
46.16; H, 4.06; N, 9.12. 

20 



Example 27 ~ 
(E)-{7-Methoxv-8-r2-(Phenvnethenvn K-7 -nanhthHlcnHmidamide tnonoCtrifluoroacetate) salt 

Examnle27A 

25 (E)-l7-Methoxv-8-l?-rP henvnethenvn>-2-nnphthalenecarhonitrilp 

Example 25A and styrene boronic ester, prepared according to the procedure of Journal 
of the American Chemical Society, 97 5249 (1975), which is incorporated herein by reference, 
was processed according to the procedure described in Example 26B to provide the title 
compound. 

30 MS (DCI/NH3) m/e 303 (M+NH4) + . 

Examnle ?7R 

fE)-{7-Methoxy-8-r2-(Phenyl)ethenvn )-2-nanhthaleneimidnT T >ide monoftrifluoroacetat^ salt 
The title compound was prepared from Example 27A and the procedure of Example IB. 

-68- 



BNSDOCID <WO 9905096A2 I > 



SUBSTITUTE SHEET (RULE 26) 



WO 99/05096 



PCT/US98/15386 



1H NMR (300 MHz, DMSO-dg) 5 3.98 (s, 3H), 7.28 (t, 2H), 7.39 (t, 2H), 7.64 (m, 5H), 
8.00 (d, 1H), 8.10 (d, 1H). 8.62 (s, 1H), 9.22 (br s, 2H), 9.42 (br s, 2H); 
MS (DCI/NH3) m/e 303 (M+H)+ 

Anal, calcd for C 2 oH 18 N 2 0-TFA: C, 63.46; H, 4.60; N, 6.73. Found: C, 63.10; H, 4.73; N, 
6.43. 

Example 28 

6-(4-PhenvIbutvnv]V2-naphthalenecarboximidamide mono(trifluoroacetate) salt 

Example 28A 
6-Hvdroxv-2-naphthalenecarbonitrile 
• A solution of 6-bromo-2-naphthol (25.0 g, 1 12 mmol) and copper(I) cyanide (11 g, 123 
mmol) in DMF (30 mL) was heated at 1 35 °C for 1 8 h, cooled, diluted with ethyl acetate (50 
mL), triturated with 10% aq sodium hydroxide and filtered through Celite®. The filtrate was 
acidified to pH 2 and extracted with ethyl acetate. The combined extracts were concentrated, 
dissolved in ethanol (150 mL) and triturated with water to precipitate 14.01 g of the title 
compound. 

MS (DCI/NH3) m/e 170 (M+H)+ 

Example 28B 

6-fTrifluoromethanesulfonvloxvV2"naphthalenecarbonitri]e 
A solution of Example 28A (14.01 g, 82.8 mmol) and triethylamine (9.2 g, 91.1 mmol) 
in methylene chloride (40 mL) at 0 °C was treated dropwise with trifluoromethylsulfonic 
anhydride (28 g, 99.4 mmol), warmed to 25 °C for 48 h, concentrated, redissolved in ethanol 
(50 mL) and triturated with water to precipitate 8.4 g of the title compound. 
MS (DCI/NH3) m/e 319 (M+NH 4 )+ 

Example 28C 
6-(4-PhenvlbutvnvlV2-naphthalenecarbonitri]e 
The title compound was prepared from Example 28B, 4-phenyl-l-butyne and the 
procedure of Example 57B. 
MS (DCI/NH3) m/e 299 (M+NH4) 4 -. 

Example 28D 
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6-(4-Pheny]butvnvl)-2-naphthalenecarhn xii-nidamide mono(trifluoroacetnte) salt 
The title compound was prepared from Example 28C and the procedure of Example IB. 
'H NMR (300 MHz, DMSO-d 6 ) 5 2.80 (t, 2H), 2.95 (t, 2H), 7.22 (m, 1H), 7.36 (m, 4H), 
7.58 (d, 1H), 7.82 (d, 1H), 8.05 (d, 1H), 8.10 (d, 2H), 8.45 (s, 1H), 9.10 (br s, 2H), 9.42 
5 (br s, 2H); 

MS (DCI/NH3) m/e 299 (M+ H)+ 

Anal, calcd for C2iH 18 N 2 TFA-0.75H 2 O: C, 64.86; H, 4.85; N, 6.58. Found: C, 64.78; H } 
4.64; N, 6.03. 

10 Example 29 

7-(2-Hvdroxvethoxv)-8-iodo-2-na p hthalenecarboximidamidemono(trifluoroacetate > ) salt 

Examnle 2QA 

3-IT(lJ-Dimethvlethvnriimfit hvlsilvnoxvl-NDropanoL 4-nitrohenzenesulfonate 
15 A solution of 3-t-butiydimethylsiloxy- 1 -propanol. prepared by the method of 

McDougah et al. JOC, 1986, 51, 3388, which is incorporated herein by reference, (7.6 g, 40 
mmol) and diisopropylethylamine (10.4 mL, 60 mmol) in methylene chloride (200 mL) at 0 °C 
was treated with p-nitrophenylsulfonyl chloride (9.7 g, 44 mmol), stirred for 3 h, poured into 
saturated NaHCCDi and extracted with diethyl ether. The extracts were washed with brine, dried 

20 (N a2SC>4), a n d con cen trated. Th e residue was chromatographed on silica gel with 5% ethyl 

acetate/hexanes to provide 6.00 g of the title compound. ~ 
MS (DCI/NH3) m/e 395 (M+NFLO*. 

Example 29R 

25 7 -r2-MfU -Dimethyls^ 

The title compound was prepared in a manner analogous to that of Example 43A but 
substituting Example 29A for propyl iodide. 
MS (DCI/NH3) m/e 468 (M+H)+ 

30 Examnle 29P 

7-(2-Hvdroxvethoxv^ 8-iodo-2-naphthalenecarbonitrile 
The title compound was prepared in a manner analogous to that of Example 53F but 
substituting Example 29B for Example 53E. 
MS (DCI/NH3) m/e 357 (M+H) + . 
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Example 29D 

7-r2'HvdroxvethoxvV8-io(io-2-naphthalenecarboximidamide monoftrifluoroacetate) salt 
The title compound was prepared from Example 29B according to the procedure of 
5 Example IB. 

*H NMR (300 MHz, DMSO-d 6 ) 5 1.96 (m, 2H), 3.69 (t, 2H), 4.33 (t, 2H), 4.58 (br, 1H), 
7.63 (d, 1H), 7.66 (dd, 1H), 8.12 (dd, 2H), 8.42 (s, 1H), 9.20 (s, 2H), 9.53 (s, 2H); 
MS (DCI/NH3) m/e 245 (M+H)+; 

Anal, calcd for Ci 3 Hi2N2O2lTFA-0.21H 2 O: C, 53.07; H, 4.85; N, 7.74. 
10 Found: C, 53.07; H, 4.75; N, 7.65. 

Example 30 

7-(2-HvdroxvethoxvV2-naphthalenecarboximidamide mono(trifluoroacetate) salt 

15 Example 30A 

7-f2-HvdroxvethoxvV2-naphthalenecarbonitrile 
Example 29B (120 mg, 0.26 mmol), palladium(n)Cl2dppf (46 mg, 0.03 mmol) and 
diisopropylamine (263 mg, 2.6 mmol) were heated in a sealed tube for 2 h at 100 °C, cooled to 
room temperature, diluted with ethyl acetate, washed with water, dried (Na 2 S04), and 
20 concentrated. The residue was purified on silica gel with 15% ethyl acetate/hexanes to provide 
85 mg of the title compound. 
MS (DCI/NH3) m/e 342 (M+H)+ 

Example 30B 

7-(2-HvdroxvethoxvV2-naphthalenecarboximidamide monoftrifluoroacetate) salt 
25 The title compound was prepared from Example 29B according to the procedure of 

Example IB. 

*H NMR (300 MHz, DMSO-d 6 ) 5 1.96 (m, 2H), 3.69 (t, 2H), 4.33 (t, 2H), 4.58 (br, 1H), 
7.63 (d, 1H), 7.66 (dd, 1H), 8.12 (dd, 2H), 8.42 (s, 1H), 9.20 (s, 2H), 9.53 (s, 2H); 
MS (DCI/NH3) m/e 228 (M+H)+; 
30 Anal, calcd for C14H15N2O2TFA: C, 53.78; H, 4.51; N, 7.84. 
Found: C, 53.60; H, 4.30; N, 7.81. 

Example 31 

6-(4-MethvI-l-pentvnvlV2-naphthalenecarboximidamide mono(trifluoroacetate') salt 
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Example 31 A 
6-(4-Methvl -1-De.nn'nvl)-2-naphtha1enecarhonitrile 
The title compound was obtained from Example 28B, 4-methyl- 1 -pentyne and the 
5 procedure of Example 57B.. 

MS (DCI/NH3) m/e 251 (M+NH4)+. 

Example 3 IB 

6-(4-Methvl-1-pent\Tivn-2-naphthalenecarhr> x imidamide monoftrifluoroacetateJ salt 
10 The title compound was prepared from Example 31A and the procedure of Example IB. 

1H NMR (300 MHz, DMSO-d 6 ) 8 1.05 (d, 6H), 1.90 (m. 1H), 2.20 (d, 2H), 7.62 (dd, 1H), 
7.82 (dd, 1H), 8.09 (d, 1H), 8.12 (d. 1H), 8.18 (s, 1H), 8.48 (s, 1H), 9.12 (br s, 2H), 9.42 
(br s, 2H); 

MS (DCI/NH3) m/e 251 (M+H)+. 
15 Anal, calcd for Ci 7 Hi 8 N 2 TFA: C, 62.63; H, 5.26; N, 7.69. Found: C, 64.85; H. 5.32; N, 
7.46. 

Example 32 

6-(5-PhenvlnentvnvlV2-naphr halenecarbnximidamide monoOrifluoroacetate^ salt 

20 



30 



Example 32 A 
6-(5-Phenvlnentvnvn-2-nMphth alenecarhnnirrile 
The tide compound was obtained from Example 28B, 5-phenyl- 1 -pentyne and the 
procedure of Example 57B. 
25 MS (DCI/NH3) m/e 3 1 3 (M+NH4) + . 

Example 32B 

6-(5-PhenvlpentvnvlV2-naphthalenecarhnxi midamiHe. monortrifliinroacetate-) salt 
The title compound was prepared from Example 32A and the procedure of Example IB. 
1H NMR (300 MHz, DMSO-d 6 ) 5 1.90 (m, 2H), 2.80 (t, 2H), 3.39 (t, 2H), 7.19-7.37 (m, 
5H), 7.62 (dd, 1H), 7.82 (dd, 1H), 8.08 (d, 1H), 8.15 (d, 1H), 
8.18 (s, 1H), 8.48 (s, 1H), 9.15-9.45 (br d, 4H); 
MS (DCI/NH3) m/e 313 (M+H) + . 
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Anal, calcd for C22H2l)N2*TFA: C, 67.60; H, 4.96: N, 6.57. Found: C. 67.32; H, 5.21; N, 
6.27. 

Example 33 

5 6-(3-Phenv1- 1 -propvnvl)-2-naphthalenecarboximidamide monoftrifluoroacetate) salt 

Example 33A 
6-G-Phenvl- 1 -propvnvD-2-naphthalenecarbonitrile 
The tide compound was obtained from Example 28B, 3-phenyl-l-propyne and the 
10 procedure of Example 57B. 

MS (DCI/NH3) m/e 285 (M+Nm)+ 

Example 33B 

6-(3-Phenvl-1 -propvnvlV2-naphthalenecarboximidamide monoftrifluoroacetate) salt 
15 The title compound was prepared from Example 33A and the procedure of Example 5B. 

»H NMR (300 MHz, DMSO-d 6 ) 5 4.00 (s, 2H), 7.28-7.50 (m, 5H), 7.70 (dd, 1H), 7.85 (dd, 
1H), 8.09 (d, 1H), 8.15 (d, 1H), 8.21 (s, 1H), 8.49 (s, 1H), 9.21 (br s, 2H), 9.45 (br s, 2H); 
MS (DCI/NH3) m/e 285 (M+H)+ 

Anal, calcd for C2oHi 6 N 2 -TFA-0.25H20: C, 65.59; H, 4.38; N, 6.95. Found: C, 65.43; H, 
20 3.95; N, 6.70. 

Example 34 

6-(Phen vleth vn vl V2-naphthalenecarboximidamide monof trifluoroacetate) salt 

25 Example 34A 

6-(PhenvlethvnvO-2-naphthalenecarbonitrile 
The title compound was obtained from Example 28B, phenylacetylene and the 
procedure of Example 57B. MS (DCI/NH3) m/e 271 (M+NFL0+ 

30 Example 34B 

6-(Phen vleth vnvn-2~naphthalenecarboximidamide monoftrifluoroacetate) salt 
The title compound was prepared from Example 34A and the procedure of Example I B. 
lH NMR (300 MHz, DMSO-d 6 ) 5 7.49 (t, 3H), 7.62 (m, 2H), 7.80 (dd, 1H), 7.86 (dd, 1H), 
8.15 (d, 1H), 8.19 (d, 1H), 8.38 (s, 1H), 8.52 (s, 1H), 9.38 (br s, 4H); 
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MS (DCI/NH3) m/e 271 (M+H)+ 

Anal, calcd for Ci 9 Hi 4 N2-TFA: C, 65.62: H. 3.93: N, 7.29. Found: C, 65.64; H, 4.1 1; N, 
7.21. 

Example 35 

3-Amino-N-r3-r6-(aminoiminorne.th vn-2-naphthalenvl1-2-pror)vnvrihen7.arnidf'. 

monomifluoroacetate') salt 

Example 35A 
6-C3- Amino- 1 -pr onvnvlV2-naphthalenecarhonitrile. 
The title compound was obtained from Example 28B, propargyl amine and the 
procedure of Example 41 A. 
MS (DCI/NH3) m/e 207 (M+NH4)+. 

Example 35B 

3-Amino-N-r3-(6-cvano-2-n aphthalenvn-2-nrnpvnvnbenzamide 
A solution of Example 35A (100 mg, 0.49 mmole), 3-aminobenzoic acid (73 mg, 0.53 
mmole), EDC (141 mg, 0.74 mmole) and DMAP (89mg, 0.74 mmole), in THF (5.5 mL) was 
stirred at room temperature for 2.5 h and concentrated. The residue was dissolved in methylene 
-chloride, washed-with- 1 RHCl,_water.,_saturated NaHCO^and brine, dr_ied_(MgS0 4 ) i _ 
concentrated and purified by flash chromatography on silica gel with 2% ethanol/methylene 
chloride to provide the title compound. 
MS (DCI/NH3) m/e 326 (M+H)+. 

Examnle 35C 

3-Amino-N-r3-r6-(aminoiminomerhvl V2-naphth?ilenvll-2-nropvnvnhen7;imidp 

mono(trifluoroacetate) salt 
The title compound was prepared from Example 35B and the procedure of Example IB. 
1 H NMR (300 MHz, DMSO-d 6 ) 6 4.32 (d, 2H), 5.69 (br s, 2H), 6.58 (d, 2H), 
7.62 (m, 3H), 7.82 (d, 1H), 8.08 (d, 1H), 8.14 (d, 1H), 8.20 (s, 1H), 8.43 (s. lH), 8.60 (t, 
1 H), 9. 19 (br s, 2H), 9.42 (br s, 2H); 
MS (DCI/NH3) m/e 343 (M+H) + . 

Anal, calcd for C 2 iH 18 N4O TFA-0.25H2O: C, 59.93; H, 4.26; N, 12.16. Found: C, 59.86; 
H, 3.97; N, 11.93. 
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Example 36 
4-Amino-N-r3-(6-aTTunoiminomet^ 

monoftrifluoroacetate) salt 

5 

Example 36A 

4-Amino-N43-(6-cvano-2-naphthalenvO-2-propvnvl1benzamide 
Example 35A and 4-aminobenzoic acid were subjected to the conditions described in 
Example 35B to afford the title compound. 
10 MS (DCI/NH3) m/e 326 (M+H)+ 



Example 36B 

4-Amino-N-r3-f6^aminoiminomethvl-2>naDhthalenvlV2-propvnvnbenzamide 

rnonoftrifluoroacetate) salt 
15 The title compound was prepared from Example 36A and the procedure of Example 5B. 

*H NMR (300 MHz, DMSO-d 6 ) 5 4.38 (d, 2H), 6.89 (iru 1H), 7.20 (m, 2H), 
7.22 (s, 1H), 7.63 (dd, 1H), 7.82 (dd, 1H), 8.09 (d, 1H), 8.12 (d, 1H), 8.20 (s, 1H), 8.46- 
(s, 1H), 8.95 (t, 1H), 9.19 (br s, 2H), 9.42 (br s, 2H); 
MS (DCI/NH3) m/e 343 (M+H) + . 
20 Anal, calcd for C2iHi 6 N 4 02.5TFA: C, 49.27; H, 3.19; N, 8.54. Found: C, 49.27; H, 3.33; 
N, 8.89. 

Example 33 

(S V2-Amino-N41-rf6-a minoiminomethvl-2-naphthalenvncarbonvl1cvclohexvl1propionamide 
25 bis(trifluoroacetate) ?alt 

Example 37A 

6-IY 1 - AminocvclohexvDethvn vn-2-naphthalenecarbonitrile 
The title compound was obtained from Example 28B, 1 -ethynylcyclohexylamine and the 
30 procedure of Example 41 A. 

MS (DCI/NH3) m/e 275 (M+NH4)+ 



Example 37B 

rSV2-Ami no-N-ri-r(6-cvano-2-naphthalenvncarbonvllcvclohexvnnropionamide 
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Example 37A and N-(t-butoxycarbonyl)-L-alanine were subjected to the conditions 
described in Example 35B to provide the title compound. 
MS (DCI/NH3) m/e 446 (M+H)+ 

5 Examnle 37C 

(S)-2-Amino-N-fl-r(6-aminoiminomethvl-?- n anhthalenvncarhonvnrvHohexvllprn P ion ; .miHp 

bis(trifluornncetate> salt 
The title compound was a rearrangement product of Example 37B resulting from the 
procedure of Example 5B. 
10 'H NMR (300 MHz, DMSO-d 6 ) 5 1.24 (d, 3H), 1.40-1.62 (m, 8H), 2.15-2.26 (s, 1H), 2.29- 
2.38 (s, 1H), 3.51 (d, 1H), 3.78 (d, 1H), 3.82 (s, 1H), 

7.90 (dd, 2H), 8.09 (dd, 1H), 8.18 (d, 1H), 8.37 (d, 1H), 8.55 (s, 1H), 8.78 (s, IH), 9.31 

(s, 2H), 9.50 (s, 2H); 

MS (DCI/NH3) m/e 381 (M+H) + . 

15 Anal, calcd for C 2 3H28N 4 02-2TFA-2H20: C, 49.39: H, 5.22; N, 8.53. Found: C. 49. 15: H, 
4.79; N, 8.70. 



20 



25 



Example 38 

6-methoxv-8-benzvloxv-2-nanhthalenp.c:arhnv imidamidp. monortrifliioroacetate^ salt 



'Example 3R-A 



8-Hvdrox v-6-methnxv-3 4-dihy dro-2H-naphthalen- 1 -nnp 
A solution of 6, 8-dimethoxy-3, 4-dihydro-2H-naphthalen-l-one (15 g, 72.8 mmole), 
prepared according to the procedure of J. Chem. Soc, London 2782 (1955). which is 
incorporated herein by reference, in methylene chloride (150 mL) at 0 °C was treated 
portionwise with AICI3 (14.3 g, 107 mmole), stirred for 20 h at room temperature, poured onto 
ice with stirring and extracted with methylene chloride when the ice melted. The extracts were 
washed with water and brine, dried (MgS0 4 ) and concentrated to provide 13.8 g of the title 
compound. 
30 MS (DCI/NH3) m/e 1 93 (M+H) + . 

Example 38B 

8-Ben7-Vloxy-6-methoxv-3 4-Hih vdro-2H-nanhthalen-l-nne 
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A mixture of Example 38A (2.5 g, 13 mmole), benzyl bromide (2.1 mL, 17.8 mmole), 
K0CO3 powder (14.3 g, 100 mmole), and 2-butanone (88 mL) was stirred at reflux for 4 h, 
treated with additional benzyl bromide (1.0 mL, 8.5 mmole), stirred at reflux for an additional 3 
h, cooled to room temperature, filtered and concentrated. The residue was dissolved in 
5 methylene chloride, washed with IN HCL water and brine, dried (MgSO.4) and concentrated. 
The crude product was purified on silica gel with 
30% ethyl acetate^exanes to provide the title compound. 
MS (DCI/NH3) m/e 283 (M+H)+ 

K) E^mple 38C 

3.4-Dihvdro-2-rhvdroxvmethvleneV6>methoxv>8-rphenvlmethoxvVK2HVnaphthalenone 
Sodium metal (1.29 g, 55.9 mmole) was added portionwise to a mixture of ethanol (4.2 
mL) and benzene (15 mL). The mixture was stirred at reflux for 1.5 h, cooled to 0 °C and 
treated dropwise with ethyl formate (5.6 mL, 70 mmole) then dropwise with of a solution of 
15 Example 38B (6.7g, 23.8 mmole) in benzene (20 mL), stirred at room temperature for 2 h, 

cooled to 0 °C, treated sequentially with ice/water and 6N HC1 (75 mL) and extracted with ethyl 
acetate. The extracts were washed with brine, dried (MgSCU) and concentrated to provide the 
title compound. 

MS (DCI/NH3) m/e 31 1 (M+H)+. 

20 

Example 38D 

4,5>Dihvdro-7-methoxv-9-fDhenvlmethoxv)naDhthr2. 1-d1isoxazole 

12J-d1isoxazole 

A suspension of Example 38C (7.5 g, 24.3 mmole), hydroxylamine hydrochloride (4.0 
25 g, 57.6 mmole) and acetic acid (63 mL) was stirred at 1 10 °C for 7 min, cooled to room 
temperature, diluted with water and extracted with methylene chloride. The extracts were 
washed with water and brine, dried (MgSC>4), and concentrated. The crude product was 
purified by flash chromatography on silica gel with 30% ethyl acetate/hexanes to provide the 
title compound. 
30 MS (DCI/NH3) m/e 308 (M+H)+ 

Example 38E 

8-Ben zvloxv-2>cyano-6-methoxv-3,4>dihvdronaphthalen-l-one 
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Sodium methoxide, prepared from sodium metal (0.17 g, 7.35 mmol) in methanol (3.9 
mL), was treated dropwise with a solution of Example 38D (1.5 g, 4.9 mmole) in benzene (50 
mL). stirred at room temperature for 4.5 h ? treated sequentially with water and IN HC1 and 
extracted with ethyl acetate. The extracts were washed with brine, dried (MgS04) and 
5 concentrated to provide the title compound. 
MS (DCI/NH3) m/e 308 (M+H)+ 

Example 38F 

2-Cvano-6-mftth oxv-8-Benzv]oxv-3.4-dihvdronaphthalene 
10 A suspension of Example 38E (2.6 g, 8.6 mmole) in absolute ethanol (25 mL) at room 

temperature was treated portionwise with NaBhLt ( 1 -6 g), stirred for 20 min at room 
temperature and for 20 min at reflux, cooled to room temperature, treated with water (20 mL) 
and concentrated. The residue was dissolved in methylene chloride, washed with water and 
brine, dried (MgS04), filtered and concentrated to provide 2.6 g of an orange foam. The foam 
15 was stirred at reflux for 20 min with p-toluenesulfonic acid monohydrate (0.52 g, 2.7 mmole) 
in benzene (52 mL), cooled to room temperature, diluted with ethyl acetate, washed with water 
and brine, dried (MgS04) and concentrated to provide the title compound. 
MS (DCI/NH3) m/e 309 (M+NH4)- 4 -. 

20__ Example 38G 

2-Cvano -6-methoxv-8-benzvloxvnaphthalene 
A solution of Example 38F (0.4 g, 1 .4 mmole), 2,3-dichloro-5,6-dicyano-l,4- 
benzoquinone (0.79 g, 3.5 mmole) in benzene (40 mL) was stirred at reflux for 4 hours, treated 
with additional 2,3-dichloro-5,6-dicyano-I,4-benzoquinone (0.4 g, 1.8 mmole), stirred at 
25 reflux for an additional 5 h, cooled to room temperature, diluted with ethyl acetate, washed with 

saturated NaHC03 and brine, dried (MgSC>4) and concentrated to provide the title compound. t 
MS (DCI/NH3) m/e 290 (M+H)+ 

Example 38H 

30 8-Benzyloxv-6-methoxv-2-nap hthalenecarboximidamide mono(trifluoroacetate) salt 

The title compound was prepared from Example 38G and the procedure of Example IB. 
1H NMR (300 MHz, DMSO-d 6 ) 5 4.38 (d, 2H), 6.89 (m, 1H), 7.20 (m, 2H), 7.22 (s, 1H), 
7.63 (dd, 1H), 7.82 (dd, 1H), 8.09 (d, 1H), 8.12 (d, 1H), 8.20 (s, 1H), 8.46 (s, 1H), 8.95 
(t, 1H), 9.19 (br s, 2H), 9.42 (br s, 2H); 
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MS (DCI/NH3) nVe 307 (M+H)+ 

Anal, calcd for C19H18N2O2 TFA: C, 60.00; H, 4.56; N, 6.66. Found: C 59.93; H, 4.46; N, 
6.51. 

5 Example 39 

2-1Y7- Aminoiminomethvl-3-rnethoxv- 1 -naphthalenvDoxvlacetamide mono(trifluoroacetate) salt 

Example 39A 
6-Methoxv-8-hvdroxv-2-naphthalenecarbonitrile 
10 A mixture of Example 38G (1.62 g, 5.6 mmole) and 10% dry Pd/C (0.50 g) in 

methanol (150 mL) was hydrogenated in a Parr shaker at room temperature under 4 atm for 30 
h. The mixture was filtered and concentrated to provide the title compound. 
MS (DCI/NH3) m/e 217 (M+NH 4 )+ 

15 Example 39B 

2-l(7-Cyano-3-methox v- 1 -naphthalenvHox v lacetamide 
Example 39 A and 2-bromoacetamide were subjected to the conditions described in 
Example 5A to provide the title compound. 
MS (DCI/NH3) m/e 274 (M+NFLO* 

20 

Example 39C 

2-f (7-Aminoiminomethvl-3-methoxv- 1 -naphthalenvDoxvlacetamide mono(trifluoroacetate) salt 
The title compound was prepared from Example 39B and the procedure of Example IB. 
lH NMR (300 MHz, DMSO-d 6 ) 5 3.93 (s, 3H), 4.70 (s, 2H), 6.70 (d, 1H), 7.09 (d, 1H), 
25 7.65 (s, 2H), 7.82 (dd, ]H), 7.99 (d, 1H), 8.70 (s, 1H), 9.05 (s, 2H), 9.38 (s, 2H); 
MS (DCI/NH3) m/e 274 (M+H) + . 

Anal, calcd for C14H15N3O3TFA: C, 49.62; H, 4.16; N, 10.85. Found: C, 49.68; H, 4.24; 
N, 10.61. 

30 Example 40 

N-(6-aminoiminomethvl>2-naphthalenvn-N'-phenvlurea mono(trifluoroacetate) salt 

Example 40A 
6-Cvano-2-naphthalenecarbonvI chloride 
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A suspension Example 8E (4.4 g, 22.3 mmol) in toluene (100 mL) was treated with 
thionyl chloride (6.0 mL) and DMAP (5 mg), heated at 55 °C for lh. treated with additional 
thionyl chloride (3 mL), wanned to 95 °C for lh, cooled to room 
temperature, stirred in hexane (75 mL) for 2.5 h and fltered to provide 3.62 of the title 
compound as a white powder. The filtrate was concentrated and triturated with ether to provide 
an additional 1 .02 g of the ride compound. 
MS (DCI/NH3) m/e 2 1 5 (M+H) + . 



Examnle 40B 

10 2-Cvano-6-nanhthnvl aririe 

A solution of Example 40A (1.65 g, 7.65 mmole) in acetone (600 mL) at room 
temperature was treated with a solution of sodium azide (3 g, 46 mmole) in water (10 mL), 
stirred for 1 .5 h and diluted with water (60 mL). The resulting solid was filtered, washed with 
water and dried to provide 4.24 g of the title compound as a white powder. 

5 MS (DCI/NH3) m/e 240 (M+NH4) + . 



Example 40C 
N-(6-cvano-2- naDhthalenvlVN'-phenvlurea 
A solution of Example 40B (221.2 mg, 1 mmole) in toluene (18 mL) was heated at 85 
°C for 1 h the n at 95 °C for 1.5 h, cooled to room temperature, treated with aniline (240 jo.L, 
2.63 mmole), stirred for 25 min andlreated with ether (lOmL). The resultfng~solid~was 
collected, washed with ether and dried under vacuum to yield 230 mg of white powder. 
MS (DCI/NH3) m/e 305 (M+NH4) + . 

Examnle 40D 

N-(6-aminoiminomethvl-2-nanhth3le nvn-N'-phenvlurea mnnoCtrifluornacerMte) salt 
A solution of Example 40C (148 mg, 0.5 mmole) in 10:1 pyridinertriethylamine (10 
mL) was treated with H2S for 5 min, stirred at room temperature for 18 h and concentrated. 
The resulting solid was dissolved in acetone (15 mL), treated with iodomethane (0.8 mL, 12.8 
mmole), stirred for 2 h, diluted with ether (10 mL), filtered, washed with ether and dried under 
vacuum. The resulting solid was dissolved in methanol, treated with 2N NH 3 in methanol (2 
mL), warmed to 50 °C for 4 h and concentrated. The product was purified according to the 
procedure described in Example IB to provide 62 mg of the title compound. 
1H NMR (300 MHz, DMSO-d 6 ) 5 7.00 (t, 1H), 7.31 (dd , 2H), 7.52 (d, 1H), 
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7.65 (dd. 1H), 7.76 (dd, 1H, 8.02 (d, 2H), 8.30 (s. 1H), 8.39 (s. 1H), 9.05 (br s. 2H), 9.11 
(s, 1H). 9.33 (br s, 2H), 9.42 (s, 1H); 
MS (DCI/NH3) m/e 305 (M+H) + ; 

Anal, calcd for Ci 8 Hi6N 4 OTFA: C, 57.42: H, 4.10; N, 13.39. Found: C, 57.50; H, 4.05; 
N, 13.08. 

Example 41 

(E)-6-r2-(Phenvnethenvn-2 -naphthalenecarboximidamide monodrifluoroacetate') salt 

Example 41 A 
(EV6-r2-rPhenvl')ethenvn-2-naphthaleriecarbonirrile 
A solution of Example 28B (350 mg, 1.16 mmol), styrene (157 mg, 1.51 mmol), 
palladium (II) acetate (26 mg, 0.12 mmol), triphenylphosphine (61 mg, 0.23 mmol), 
triethyl amine (2 mL) and acetonitrile ( 1 mL) in a sealed tube with minimal head volume was 
heated at 100 °C for 19 h, diluted with ethyl acetate (20 mL), washed with water, dried 
(MgS04) and concentrated with silica gel (4 g). The mixture was chromatographed on silica gel 
with 10% ethyl acetate/hexane to provide 160 mg of the title compound. 
MS (DCI/NH3) m/e 273 (M+NH4)+. 

Example 41 B ; 
(EV6-f2-(Phenvnethenv11-2-naphthalenec arboximidamide monoftrifluoroacetate^ salt 
The title compound was prepared from Example 41 A from the procedure of Example 

IB. 

>H NMR (300 MHz, DMSO-d 6 ) 5 7.33 (t, 1H), 7.4 (t, 2H), 7.5 (d, 2H), 7.69 (d, 1H), 7.70 
(d, 1H), 7.81 (dd, 1H), 8.03 (dd, 1H), 8.10 (d, 1H). 8.13 (d, 1H), 8.17 (s, 1H), 8.44 (s, 
1H). 8.97 (s, 2H), 9.41 (s, 2H); 
MS (DCI/NH3) m/e 273 (M+H) + ; 

Anal, calcd for C19H16N2 TFA: C, 65.28; H, 4.43; N, 7.25. Found: C; 64.95; H, 4.60; N, 
6.42. 

Example 42 

6-r2-(Phenvnethvn-2-naphthale necarboximidamide monoOriflnoroacetate') salt 

Example 42 A 
-81- 



SUBSTTTUTE SHEET (RULE 26) 



WO 99/05096 



PCT/US98/15386 



642-(Phen v])ethvl1-2-naphThalenecarbonitTile 
A mixture of Example 57B (80 mg, 0.31 mmol) and palladium on carbon (20% water, 
50 mg) in methanol (5 mL) was stirred under 1 atm of hydrogen for 0.5 h, filtered and 
concentrated to provide 72 mg of the title compound. 
MS (DCI/NH3) m/e 275 (M+NH4)+. 

Example 42B 

6- r2-(PhenvI)ethvn-2-napht halenecarhoximidamide monoftrifluoroacetate^ salt 
The tide compound was prepared from Example 42 A and the procedure of Example IB. 

1H NMR (300 MHz, DMSO-d 6 ) 5 3.03 (m, 2H), 7.23 (m, 5H), 7.60 (dd, IH), 7.76 (dd, 
1H), 7.85 (s, IH), 8.03 (t, 2H), 8.42 (s, IH), 8.99 (s, 2H), 9.39 (s, 2H); 
MS (DCI/NH3) m/e 275 (M+H)+. 

Anal, calcd for Ci 9 H 18 N 2 0- 1.33TFA: C, 61.29; H, 4.59; N, 6.61. Found: C; 61.56; H, 4.62; 
N, 5.21. 

Example 43 

7- Propoxv-K-iodo-2-naphthalenecar boximidamide monoftrifluoroacetate^ salt 

Example 43A 

_____ 7 ^ ro ^ ox V- R - io clo-2-nanhthalenecarbonimlp 

Example 53 A (65 mg7072~5 mr™i) iFDMF (2~rrU^^^ 

mL), stirred at 65 °C for 1 h, diluted with water and extracted with diethyl ether. The organic 
extracts were dried (MgS04) and concentrated, and the residue was purified on silica gel with 
10% ethyl acetate/hexanes to provide 160 mg of the title compound. 
25 MS (DCI/NH3) nVe 355 (M+H)+. 

Example 43B 

7-Propoxy-8-iodo-2-naphthaleneearbo ximidamide monoftrifluoroacetate^ salt 
The title compound was prepared from the product in Example 43A according to the 
30 procedure of Example 1 B. 

'H NMR (300 MHz, DMSO-d 6 ) 5 1.09 (t, 3H), 1.82 (m, 2H), 4.23 (t, 2H), 7.62 (d, IH), 
7.65 (dd, IH), 8.12 (dd, 2H), 9.15 (s, 2H), 9.42 (s, IH), 9.53 (s, 2H); 
MS (DCI/NH3) m/e 355 (M+H)+ 
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Anal, calud. for Ci4Hi5N2OI-TFA-0.26C 7 H 8 : C, 43.49; H, 3.70; N, 5.69. Found: C; 43.50; 
H, 3.59: N, 5.75. 

Example 44 

5 ( ± )- 6-(3-PhenvloxLranvI)-2-naphthalenecarboximidarnide mono(trifluoroacetate) salt 

Example 44A 
(± V6 -(3-PhenvloxiranvlV2-naphthalenecarbonitrile 
A solution of Example 41 A (69 mg, 0.27 mmol) and m-chloroperbenzoic acid (70 mg, 
10 0.41 mmol) in methylene chloride (3 mL) was stirred at 25 °C for 3 days, concentrated, loaded 
on a silica gel column (pretreated with 0. 1 % triethylamine in ethyl acetate) and eluted with 10% 
ethyl acetate/hexane) to provide 72 mg of the tide compound. 
MS (DCI/NH3) m/e 289 (M+NI-L0+ 

15 Example 44B 

(± )- 6-(3-Phenv1oxiranvlV2-naphthalenecarboximidamide mono(trifluoroacetate) salt 
The title compound was prepared with Example 44A from the procedure of Example 

IB. 

!H NMR (300 MHz, DMSO-d6) 5 4.24 (d, 1H), 4.35 (d, 1H), 7.43 (m, 5H), 7.67 (dd, 1H), 
20 7.83 (dd, 1H), 8.12 (s, 1H), 8.13 (d, 1H), 8.16 (d, 1H), 8.50 (s, 1H), 9.03 (s, 2 H), 9.44 (s, 
2H); 

MS (DCI/NH3) m/e 289 (M+H) + . 

Anal, calcd for C19H16N2OI.3 TFA: C, 64.52; H, 4.55; N, 6.51. Found: C; 64.35; H, 4.60; 
N, 5.87. 

25 

Example 45 

(E)^6-[2-(2-Thienvnethenv]l-2-naphthalenecarboximidamide 
monoftrifluoroacetate") salt 

30 Example 45 A 

2-Vinvlthiophene 

A suspension of methyltriphenylphosphonium bromide (19.13 g, 53.5 mmol) in THF 
(100 mL) was treated dropwise with 2M butyllithium in THF (17.8 mL) then drop wise with 2- 
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30 



carboxythiophene (5 g, 44.6 mmol), stirred for 30 min then distilled at 74-78 °C to provide the 
title compound. 

MS (DCI/NH3) m/e 1 1 1 (M+H) + . 

Example 45B 

(EV6-[2-(2-Thienv) > )e thenvn-2-naphthalenpcarbonitrile 
The title compound was prepared from the product of Example 45A and the procedure 
of Example 41 A. 

MS (DCI/NH3) m/e 279 (M+NH 3 ) + . 



Example 45C 

(E)^r2-(2-ThienYnethenvn-2-nanhthal enecarhoximiHHtT.ide 
monortrifluoroacetate^ snlt 
The title compound was prepared from Example 45B and the procedure of Example IB. 
15 1 H-NMR (300 MHz, DMSO-d 6 ) 5 7.12 (dd, 2H), 7.15 (d, 1H), 7.32 (d, 1H), 7.6 (d, 1H), 
7.74 (d f IH), 7.80 (dd, 1H), 7.9-8.1 (m, 3H), 8.14 (s, 1H), 8.43 (s, 1H), 9.03 (s, 2H), 9.42 
(s, 2H); 

MS (DCI/NH3) m/e 279 (M+H)+; 

Anal, calcd. for Q7H14N2O2S TFA: C, 53.77; H, 3.56; N, 6.60. Found: C; 54.88; H, 3.66; 
20 N, 6.45. 



Example 46 

6-(3-OxohutYlV2>naphthalenecarhoximidamid e monortrif1noroacetate^salt 

25 Example 46A 

6-G-Qxo butv1V2-nnphthalenecarbonitrile 
The title compound was prepared from Example 28B, l-buten-3-ol and the procedure of 
Example 41 A. 

MS (DCI/NH3) m/e 241 (M+NH4)+ 



Example 46B 

6-(3-Oxobutyl)-2-naphthalenecarboximida mide monoftrifluoroacetfltf*) ™n 
The title compound was prepared from Example 46A and the procedure of ExamplelB. 
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*H NMR (300 MHz, DMSO-dg) 5 2.13 (s, 1H), 2.94 (m, 4H), 7.57 (dd, 1H) 7.78 (dd, 1H), 
7.85 (s, 1H), 8.01 (d, IH), 8.05 (d, IH), 8.43 (s, 1H), 8.48 (m, 2H), 9.06 (s, 2H), 9.40 (s, 
2H); 

MS (DCI/NH3) m/e 241 (M+H)+; 
5 Anal, calcd. for Ci 5 Hi 6 N 2 0 1.3TFA: C, 54.31; H, 4.48; N, 7.19. Found: C; 54.33; H, 4.35; 
N, 7.27. 

Example 47 

6-(3-Methox\T)henvlV2-naphthalenecarboximidamide mono(trifluoroacetate) salt 

10 

Example 47 A 
6-(3-MethoxvDhenvlV2-naphthaienecarbonitrile 
A solution of Example 28B (300 mg, 1 mmol), palladium (II) acetate (22 mg, 0. 1 
mmol) and 1-1 '-bis(diphenyphosphino)feiTOcene (111 mg, 0.2 mmol) was stirred in DMF (3 
J 5 mL) for 15 min, treated with CS2CO3 (813 mg, 2.5 mmol) and 3-methoxyphenylboronic acid 
(228 mg, 1 .5 mmol), stirred for 20 min at 80 °C cooled, treated with pH 7 buffer (10 mL) and 
extracted with diethyl ether. The ether extracts were dried (MgSCU), concentrated and purified 
on silica gel with 10% ethyl acetate/hexane to provide 140 mg of the title compound as a white 
solid. 

20 MS (DCI/NH3) m/e 277 (M+NHU)*. 



Example 47B 

6-(3-Methoxvphenviy2-naphthalenecarboximidamide mono(trifluoroacetate) salt 
The title compound was prepared from Example 47A and the procedure of Example IB. 
25 1 H NMR (300 MHz, DMSO-d 6 ) 5 3.88 (s, 3H), 7.03 (m, IH), 7.44 (m, 3H), 7.84 (dd, 1H), 
8.05 (dd, IH), 8.19 (d, IH), 8.21 (d, IH), .41 (s, IH), 8.51 (s, IH), 9.11 (s, 2H), 9.45 (s, 
2H); 

MS (DCI/NH3) m/e 277 (M+H)+; 

Anal, calcd for Ci8Hi 6 N 2 OTFA-0.2H 2 O: C, 61.03; H, 4.45; N, 7.12. Found: C; 61.03; H, 
30 4.11; N, 6.86. 

Example 48 

N-r3>(methvl)phenvl1-6-aminoiminomethvl-2-naphthalenecarboxamide mono(trifluoroacetate) 

salt 
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Example 48A 

N-r3-(methvl'>phK nvll-6-cvano-2-naphthalenecarhnxamiHp 
The title compound was prepared from 3-methyI phenylisocyanate. Example 55C and 
5 the procedure from Example 55C. 
MS (DCI/NH3) m/e 287 (M+H) + . 

Example 4RB 

N-f3-(methvl)phenvll-6-aminoiminomethvl-2-nanhth a1enecarhnyamide mnno(trifluoroacetate^ 
'0 saJi 

The title compound was prepared from Example 48A and the procedure of Example IB. 
>H NMR (300 MHz, DMSO-d 6 ) 5 2.34 (s, 3H), 6.96 (d, 1H), 7.27 (t, 1H), 7.62 (d, 1H), 
7.66 (s, 1H), 7.91 (dd, 1H), 8.15 (dd, 1H), 8.29 (d, 1H), 8.31 (d, 1H), 8.54 (s, 1H), 8.68 
(s, 1H), 9.15 (s, 2H), 9.49 (s, 2H), 10.46 (s, 1H); 
15 MS (DCI/NH3) m/e 304 (M+H) + ; 

Anal, calcd for C19H17N3O TFA O. 12C 7 Hg: C, 61.23; H, 4.46; N, 9.81. Found: C; 61.12; 
H, 4.42; N, 9.43. 

Example 49 

20 6-f2-Fonrivlnhenoxv)-2-naphthalenecarhnximiH amidemnno(trifluoroacetate'> salt 



Example. 49A 
6-f2-Foi mvlphenoxvV2-naphthalenecarbonitrile 
A solution of 2-hydroxybenzaldehyde (72 mg, 0.59 mmol), 
25 6-bromo- 1 -cyanonaphthalene ( 1 50 mg, 0.65 mmol), and CS2CO3 (248 mg, 

0.76 mmol) in DMF (10 mL) was heated at 90 °C for 2 days, treated with water and extracted 
with ethyl acetate. The combined organic extracts were dried (MgS0 4 ) and concentrated, and 
the crude product was purified by column chromatography with 10% ethyl acetate^exane to 
provide 40 mg of the title compound. 
30 MS(DCI/NH3)m/e291 (M+NH4) + . 

Example 49R 

6-(2-Formylphenoxv)-2-naphthalenecarhnximid a mide mnnnf trifl uornacetafe) 

The title compound was prepared with Example 49A and the procedure of Example IB. 
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1 H-NMR (300 MHz, DMSO-d 6 ) 5 7.19 (d, 1H), 7.44 (t, 1H), 7.56 (s, 1H), 7.60 (d, 1H), 
7.79 (m, 2H), 7.94 (dd, 1H), 8.01 (d ? 1H), 8.2 (d, 1H), 8.51 (s, 1H), 9.03 (s, 2H), 9.41 (s, 
2H), 10.35 (s, 1H); 
MS (DCI/NH3) m/e 291 (M+H) + . 
5 Anal, calcd. for Ci 8 H 14 N 2 02-TFA- 1 .7H 2 0: C, 55.16; H, 4.27; N, 6.43. Found: C; 55.17; 
H, 3.92; N, 5.94. 

Example 50 

6-{ r 2-Formvlphenv1)-2-naphthalenecarboximidamide monoftrifluoroacetate) salt 

10 

Example 50A 
6-(2-FonnvlphenvlV2-naphthalenecarbonitriIe 
The title compound was prepared from Example 28B, 2-formylphenylboronic acid and 
the procedure of Example 47 A. 
15 MS (DCI/NH3) m/e 275 (M+NFU)* 

Example 50B 

6>r2>Formvlphenvn-2-naphthalenecarboximidamide monoftrifluoroacetate) salt 
The title compound was prepared from Example 50A and the procedure of Example IB. 
20 ] H NMR (300 MHz, DMSOd 6 ) 5 7.71-7.64 (m, 2H), 7.79 (d, 1H), 7.81 (s, 1H), 7.88 (dd, 
1H),7.9 (d, 1H), 8.16 (d, 1H), 8.23 (t, 2H), 8.56 (s, 1H), 9.05 (s, 2H), 9.48 (s, 2H), 9.92 
(s, 1H); 

MS (DCI/NH3) m/e 275 (M+H)+; 

Anal, calcd for CikHi 4 N 2 OTFA: C, 61.86; H, 3.89: N, 7.21. Found: C; 61.98; H, 3.59; N, 
25 6.88. 

Example 51 

6-r2-(Hvdroxvmethvnphenvn-2>naDhthalenecarboximidamide monoftrifluoroacetate) salt 

30 Example 51 A 

6-r2-(HvdroxvmethvlVl-2-naphtha1enecarbonitrile 
Example 50A (98 mg, 0.38 mmol) and sodium borohydride (15 mg, 0.80 mmol) were 
dissolved in methanol (10 mL) and stirred for 0.5 h. The solution was concentrated, and the 
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residue was purified on silica gel with 30% ethyl acetate/hexane to provide 90 mg of the title 
compound. 

MS (DCI/NH3) m/e 277 (M+NH4) + . 

5 Example 5 IB 

6-r2-CHvdroxvmethvr)p henvn-2-naphthalenecarboximidamide monoftrifluoroacetate) salt 

The title compound was prepared from Example 5 1 A and the procedure of Example IB. 
»H NMR (300 MHz, DMSO-d 6 ) 5 9.46 (s, 2H), 9.06 (s, 2H), 8.54 (s, 1H), 
8.16 (t, 2H), 8.07 (s, 1H), 7.85 (dd, 1H), 7.74 (dd, 1H), 7.63 (d, 1H), 7.49-7.34 (m, 3H), 
10 4.46 (s, 2H); 

MS (DCI/NH3) m/e 277 (M+H)+; 

Anal, calcd. for Ci 8 H i 6 N 2 0- 1 .44TFA: C, 56.93; H, 3.99; N, 6.36. Found: C; 56.94; H, 
3.88; N, 6.46. 

•5 Example 52 

6-(3-Oxo- 1 -butenvl )-2-naphthalenecar hoximidamide monoftrifluoroacetate^ salt 

Example 52 A 
6-G-Oxo -l-butenvl1-2-naphthalenecarbonitrile 

%l The title compound was prepared from methyl acrylate. Example 28B and the procedure 

of Example 41 ATMSIDCI7NH3] im/ellZ (M+H) + 7 

Example 52B 

6-(3-Oxo- 1 -butenvl )-2-nap hthalenecarboximidamide monoCtrifluoroacetate - ) salt 
25 The title compound was prepared from Example 52A and the procedure of Example IB. 

'H NMR (300 MHz, DMSO-d 6 ) 5 9.46 (s, 2H), 9.13 (s, 2H), 8.48 (s, 1H), 8.38 (s, 1H), 
8.18 (d, 1H), 8.15 (d, 1H), 8.01 (dd, 1H), 7.85 (dd, 1H), 7.82 (d, 1H), 7.03 (d, 1H), 2.40 
(s, 1H); 

MS (DCI/NH3) m/e 239 (M+H) + . 

30 Anal, calcd for Ci 5 Hi 4 N 2 0-1.58TFA: C, 52.13; H, 3.75; N, 6.69. Found: C; 52.09; H, 3.63; 
N, 6.64. 

Examnle 53 

7-Methoxy-8-(l H-pvrazol-4-vn-2-n3 phthalenecarboximidamide bisftriflnoroacetate') salt 
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Example 53A 
7-hvdroxv-X-iodo-2-naphthalenecarbonitrile 
A mixture of 7-cyano-2-naphthol (22.3 g, 131.8 mmol), sodium carbonate (29.3 g, 277 
5 mmol) and I2 (31 .8 g, 125.2 mmol) in water (500 mL) and THF (80 mL) at 0 °C was stirred at 
room temperature for 3 h, acidified with 1M HC1 and extracted with ethyl acetate. The extracts 
were washed with saturated NaoS203 and brine, dried (Na2SC>4) and concentrated. The 
product was recry stall ized from ethyl acetate to yield 33 g of the title compound. 
MS (DCI/NH3) m/e 313 (M+NH4)"*". 

10 

Example 53B 
7-Methoxv-8-iodo-2-naphthalenecarbonitrile 
Example 53 A (36.7 g, 124.2 mmol) in methanol (500 mL) and ethyl acetate (300 mL) 
was treated over 3 h with 2M trimethylsilyldiazomethane in hexane (260 mL), stirred for 24 h, 
15 concentrated and recry stallized from ethyl acetate to provide 36.4 g of the title compound. 
MS (DCI/NH3) m/e 327 (M+NtU)* 

Example 53C 

4-Iodo-l -rr2-(trimethvlsilvnethoxv1methvl1-1 H-pvrazole 
20 A slurry of NaH (1.94 g, 48.5 mmol) in THF (40 mL) at 0 °C was treated with a 

solution of 4-iodopyrazole (8.97 g, 46.2 mmol) in THF (20 mL), stirred for 1 h, treated with 
SEM chloride (9.00 mL, 50.8 mmol), stirred at room temperature for 1 h, poured into water 
and extracted with ethyl acetate. The extracts were washed with brine, dried (MgSC>4) and 
concentrated. The residue was chromatographed on silica gel with 10% ethyl acetate/hexanes to 
25 provide 14.4 g of the title compound. 
MS (DCI/NH3) m/e 325 (M+H) + . 

Example 53D 

[ 1 -IT2-nYimeth vlsil vOethoxvlmethvn- 1 H-pvrazol4-vnboronic acid 

30 

Example 53C (12.97 g, 40 mmol) in THF (250 mL) at -78 °C was treated with 2.5 M 
butyllithium in hexanes (17.6 mL, 44 mmol), stirred at -78 °C for 10 min, treated with trimethyl 
borate (1 1.36 mL, 100 mmol), warmed to room temperature, treated with 3M HC1 (400 mL) 
and extracted with ethyl acetate. The extracts were concentrated, and the residue was dissolved 
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in 1 M NaOH (500 mL), extracted with diethyl ether, acidified with concentrated HC1 and 
extracted with ethyl acetate. The extracts were washed with brine, dried (Na2S04), and 
concentrated. The residue was chromatographed on silica gel with ethyl acetate to provide 2.20 
g of the title compound. 
5 MS (DCI/NH3) m/e 199 (M-B(OH) 2 ) + . 

Example 53F. 

T-Methoxv-H-n-ri^-ftrimethvlsilvnethnx-vlmp thvnOH-pvrazol^-vll^-naphthalenecarhnnirrilp 
Examples 53B (1.55 g, 5 mmol) and 53D (1.45 g, 6 mmol) were subjected to the procedure 
10 described in Example 47A to provide 1 .64 g of the title compound. 
MS (DCI/NH3) m/e 380 (M+H) + . 

Example 53F 

7-Methoxv-8-( 1 H-nvra7.ol-4- vn-2-naphthal enecarhonimlp 
15 A solution of Example 53E (1.84 g, 4.85 mmol) in THF 

(10 mL) was treated with 1M tetrabutylammonium fluoride in THF (24 mL), refluxed for 6 h 
and concentrated. The residue was chromatographed on silica gel with 1:1 ethyl acetate/hexanes 
to provide 0.88 g of the title compound. 
MS (DCI/NH3) m/e 267 (M+NH4) + . 



Example-53G 

7-Methoxy-8-(l H-Dvrazol-4-vlV2-nnphthalenecarhny i midamide his(trif)iiornaretnte) 

The title compound was prepared from Example 53F and the procedure of Example IB. 
25 'H NMR (300 MHz, DMSO-d 6 ) 5 3.89 (s, 3H), 7.60 (dd, 1H), 7.71 (d, 1H), 7.92 (s, 2H), 
8.05 (d, 1H), 8.12 (d, 1H), 8.29 (s, 1H), 9.33 (s, 2H), 9.34 (s, 2H); 
MS (DCI/NH3) m/e 267 (M+H) + ; 

Anal, calcd. for C 15 Hi 4 N 4 0-2.8TFA: C, 42.30; H, 2.90; N, 9.59. Found: C; 42.54; H, 3.1 1; 
N, 9.03. 

30 

Example 54 

7-Methoxy-8-iodo-2-naphthalenrearboximiHami d e monoimfluoroacetamVsalr 
The title compound was prepared from Example 53B and the procedure of Example 1 B. 
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IH NMR (300 MHz, DMSO-d 6 ) 5 4.01 (s, 3H), 7.65 (m, 2H), 8.12 (d, 1H), 8.15 (d, 1H), 
8.42 (s, 1H), 9.14 (s, 2H), 9.52 (s, 2H); 
MS (DCI/NH3) m/e 327 (M+H)+ 

Anal, calcd for C 12 Hi 2 N 2 OM .2TFA: C, 37.28; FL 2.87; N, 6.04. Found: C; 37.35; H, 2.47; 
N, 5.93. 

Example 55 

N>phenvl-6-aminoirninomethvl-2-naphthalenecarboxamide mono(methanesulfonate) salt 

Example 55A 
2-Trifluoromethanesulfonvloxv-6-bromonaphthalene 
A solution of 6-bromo-2-naphthol (4.96 g, 22.25 mmol), 

N-phenyltrifluoromethanesulfonate (7.95 g, 22.25 mmol), and diisopropylethylamine (7.75 
mL, 44.5 mmol) in methylene chloride (25 mL) were stirred for 3 h at room temperature, 
poured into water and extracted with diethyl ether. The extracts were washed with brine, dried 
(MgS04), and concentrated. The residue was chromatographed on silica gel with 3% ethyl 
acetate/hexane to provide 7.89 g of the title compound. 
MS (DCI/NH3) m/e 354 and 356 (M+H)+. 

Example 55B 
6-Bromo-2-naphthalenecarbonitrile 
Example 55A (7.89 g, 22.2 mmol) was combined with Zn(CN) 2 (1.33 g, 
1 1.33 mmol) and Pd(PPh 3 ) 4 (256 mg, 0.22 mmol) in DMF (50 mL), heated at 90° C for 3 h, 
cooled to room temperature, treated with saturated NaHC03 and extracted with diethyl ether. 
The extracts were washed with brine, dried over (MgSC>4), and condensed. The residue was 
chromatographed on silica gel with 5% ethyl acetate/hexanes to provide 2.67 g of the title 
compound. 

MS (DCI/NH3) m/e 231 and 233 (M+H)+ 

Example 55C 
N-phenvl-6-cvano-2-naphthalenecarboxamide 
A solution of Example 55B (224 mg, 0.965 mmol) in THF (3 mL) and hexanes (1 mL) 
at -100° C was treated with 2.5 M butyllithium in hexanes (0.386 mL, 0.965 mmol), stirred at 
-100° C for 5 min, treated with phenyl isocyanate (0. 1 15 mL, 1.06 mmol), warmed to room 
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temperature, treated with pH 7 buffer (0.5 mL) and concentrated. The residue was 
chromatographed on silica gel with 20% ethyl acetate/hexanes as eluent, to provide 54 mg of the 
title compound: 

MS (DCI/NH3) m/e 273 (M+H)+. 

5 

Example 55D 

N-phenvl-6-amjnoiminomethvl-2-naphthalenpr a rhoxamiHp. monoCmethanesulfonnt^ <: ? lt 
A solution of Example 55C (52 mg, 0.1 91 mmol) in THF (2 mL) was treated with 1M 
lithium bis(trimethylsilyl)amide in THF (0.6 mL), stirred for 18 h, treated with 2M HC1 (4 
10 mL), stirred for another 24 h, made basic with saturated Na?C03 and extracted with ethyl 
acetate. The extracts were washed with brine, dried (Na 2 S0 4 ) and concentrated. The crude 
product was dissoved into a minimal amount of methanol (ca. 1 mL), treated with 
methanesulfonic acid (1 drop), diluted with diethyl ether (400 mL) and filtered to provide 15 mg ( 
of the title compound. 

15 lH NMR (300 MHz, DMSO-d 6 ) 5 2.32 (s, 3H), 7.15 (dd, 1H), 7.40 (dd, 2H), 7.83 (d, 2H), 
7.90 (dd. 1H), 8.17 (dd, 1H), 8.25 (d, 1H), 8.34 (d, 1H), 8.57 (s, 1H), 8.70 (s, 1H), 9.09 
(brs, 2H), 9.51 (br s, 2H); 
MS (DCI/NH3) m/e 290 (M+H) + . 

Anal, calcd for C] 8 Hi 6 N 3 01.1 CH3SO3H: C, 57.96; H, 4.95; N, 10.61. Found: C, 58.03; 
20 H, 4.48; N, 10.36. 



Example 5<S 

4-r(6-Aminoiminomethvl-2-nnphthnl envl1oxvl-N-methvlhen7.eneacetamide 

monortrifluoroacetntp.) salt 

Example 56A 
N-methvl-3-hvdroxv phenvlace.tamiHf> 
A solution of 3-hydroxyphenylacetic acid (1 .00 g, 6.57 mmol) and oxalyl chloride 
(0.63 mL, 7.22 mmol) in methylene chloride (20 mL) was treated dropwise with pyridine (0.6 
mL, 7.37 mmol), stirred for 90 min, poured into 40% aqueous methylamine (30 mL), stirred 
for 15 min, concentrated, dissolved into 1 M HC1 and extracted with ethyl acetate. The extracts 
were washed with brine, dried (MgS0 4 ) and concentrated. The residue was chromatographed 
on silica gel with ethyl acetate to provide 260 mg of the title compound. 
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MS (DCI/NH3) m/e 166 (M+H)+ 



Example 56B 

4-rr6-Cvano-2-naphthalenvnoxvVN-methvlbenzeneacctamide 
5 A mixture of Example 56A (245 mg, 1.48 mmol), Example 55B (344 mg, 1.48 mmol) 

and CS2CO3 (530 mg, 1.63 mmol) in DMF (3 mL) was stirred for 72 h at 
1 20 °C, cooled and chromatographed on silica gel with 1 : 1 ethyl acetate/hexanes to provide 54 
mg of the title compound. 
MS (DCI/NH3) m/e 317 (M+H) + . 

10 

Example 56C 

4-[(6-Aminoiminomethvl-2-naphthalenvnoxvl-N-methvlbenzeneacetamide 

mono(trifluoroacetate) salt 
The title compound was prepared from Example 56B and the procedure of Example 

15 55D. 

»H NMR (300 MHz, DMSO-d 6 ) 5 2.33 (s, 3H), 2.58 (d, 3H), 3.42 (s, 2H), 7.05 (m, 
2H),7.12 (d, 1H), 7.40 (dd, 1H), 7.45 (m, 2H), 7.79 (dd, 1H), 7.98 (q, 1H), 8.02 (d, 1H), 
8.15 (d, 1H), 8.49 (s, 1H), 8.99 (br s, 2H), 9.39 (br s, 2H); 
MS (DCI/NH3) m/e 334 (M+H)+ 
20 Anal, calcd for C19H17N3CK I.5CH3SO3H: C, 54.08; H, 5.28; N, 8.80. Found: C, 53.80; 
H, 5.37; N, 8.52. 



Example 57 

6-l2-(Methvlthio)phenvn-2-naphthalenecarboximidamide mono(rnethanesulfonate) salt 

25 

Example 57A 
2-Cvanonaphthalene-6-boronic acid 
A solution of Example 55B (6.37 g, 27.45 mmol) in THF (220 mL) and hexanes (50 mL) at 
-100 °C was treated with 2.5 M butyllithium in hexanes (1 1.0 mL, 27.5 mmol), stirred at -100 
30 °C for 10 min, treated with trimethyl borate (7.8 mL, 68.6 mmol), warmed to room 

temperature, treated with 3M HC1 (400 mL) and extracted with ethyl acetate. The extracts were 
concentrated and the residue was dissolved into 1M NaOH (500 mL), extracted with diethyl 
ether, acidified with 12M HC1 and extracted with ethyl acetate. The extracts were washed with 
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brine, dried (Na2S04>, and concentrated. The residue was dissolved into minimal methanol 
and ethyl acetate and triturated with hexanes to yield 2.74 g of the title compound. 
MS (DCI/NH3) m/e 215 (M+NH4)+. 



5 Examnle 57R 

6-r2-(Methv lthio)phenvn-2-naphthalenecarhnnirrile. 
A solution of 2-bromothioanisole (0. 147 mL, 1.10 mmol), Pd(OAc) 2 (24 mg, 0. 1 1 mmol) and 
l,r-bis(diphenylphosphinoferrocene) (120 mg, 0.22 mmol) in DMF (5 mL) was stirred for 10 
min, treated with Example 57A (260 mg, 1.32 mmol) and Cs 2 C0 3 (1.07 g, 3.3 mmol), heated 
10 at 85 °C for 6 h, cooled to room temperature and chromatographed on silica gel with 10% ethyl 
acetate/hexanes to provide 155 mg of the title compound. 
MS (DCI/NH3) m/e 231 (M+NH4)+. 

Example 57C! 

15 6-f2-(Methyhhio)nhenvll-2-naphthalenerarhn x imidamiHe mnno(methanesulfonate^ salt 

The title compound was prepared from Example 57B and the procedure of Example 

55D. 

1H NMR (300 MHz, DMSO-d 6 ) 6 2.32 (s, 3H), 2.40 (s, 3H), 7.34 (m, 2H), 7.45 (m, 2H), 
7.82 (dd, 2H), 7.95 (dd, 1H), 8.06 (s, 1H), 8.15 (d, 1H), 8.20 (d, 1H), 8.55 (s, 1H), 9.03 
20 (br s, 2H), 9.56 (br s, 2H); 

M S~(DCI/NH3)-nVe-293-(M+H) + T 

Anal, calcd for CigHn^S-C^SC^H: C, 58.18; H, 5.18; N, 7.12. Found: C, 57.97; H, 
5.31; N, 6.97. 

25 Examnle 58 

6-[2-(2-Thiomethoxoxvethvl)nhenvrinanhth fi lenp-7- c arhnximidamidemonormethane.si]lfnn a tp^ 

salt 

Example 58 A 

30 2-(2-Bromoethvnhrn mobenzenf. 

A solution of 2-bromophenethyl alcohol (5.05 g, 25.1 mmol) and pyridine (3.65 mL, 45.2 
mmol) in acetonitrile (60 mL) was treated with Ph 3 PBr 2 (13.8 g, 32.65 mmol), stirred at 0° C 
for 2 h, dUuted with hexanes and filtered through a plug of silica gel with 25% diethyl 
ethe^exanes to provide 6.0 g of the tide compound. 
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Example 58B 
2-(2-TTiiomethoxvethvnbromobenzene 
5 A solution of Example 58A (990 mg, 3.75 mmol) and sodium thiomethoxide (290 mg, 

4.12 mmol) in DMF (5 mL) was heated at 90° C for 5 h, cooled and chromatographed on silica 
gel with 1% ethyl acetate/hexanes to provide 646 mg of the title compound. 
MS (DCI/NH3) m/e 231, 233 (M+H) + . 

10 Example 58C 

6-r2'( r 2>Thiomethoxvethvl > )phenvll"2-naphthalenecarbonitrile 
The title compound was prepared from Example 58B (300 mg, 1.30 mmol), Example 57 A (260 
mg, 1 .32 mmol) and the procedure described in Example 57B. 
MS (DCI/NH3) m/e 321 (M+NH4) + . 

15 

Example 58D 

6-[2-r2-Thiomethoxoxvethvnphenvl1naphthalene-2~carboximidamide mono(methanesulfonate) 

salt 

The title compound was prepared from Example 58C and the procedure from Example 

20 55D. 

J H NMR (300 MHz, DMSO-d 6 ) 5 1.78 (s, 3H), 2.31 (s, 3H), 2.55 (m, 2H), 2.85 (m, 2H), 
7.30-7.48 (m, 4H), 7.66 (dd, 1H), 7,85 (dd, 1H), 8.04 (s, 1H), 8.18 (d, 1H), 8.20 (d, 1H), 
8.55 (s, 1H), 9.01 (br s, 2H), 9.43 (br s, 2H); 
MS (DCI/NH3) m/e 321 (M+H) + . 
25 Anal, calcd for C 2 oH 2 oN2Sr 1.35CH 3 S0 3 H: C, 56.96; H, 5.69; N, 6.22. Found: C, 57.08; 
H, 5.49; N, 6.14. 

Example 59 

7-Methoxv-8-f 3-furanvlV2-naphthalenecarboximidamide monof methanesulfonate) salt 

30 

Example 59A 
7-MethoxV'8-G-furanvlV2-naphthalenecarbonitrile 
The title compound was prepared from Example 53B, furan-3-boronic acid (873 mg, 
7.80 mmol) and the procedure of Example 57B. 
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Example 59B 

7-Methoxv-8-(3-furanvl)-2-naph t halenecarhoximidamide mono(methanesulfonate) salt 
5 The title compound was prepared from Example 58C and the procedure from Example 

55D. 

'H NMR (300 MHz. DMSO-d 6 ) 5 2.34 (s. 3H), 3.91 (s, 3H), 6.76 (s, 2H), 7.62 (dd, 1H), 
7.74 (d, 1H). 7.87 (dd, 1H), 7.96 (s, 1H), 8.12 (d. 1H), 8.15 (d, 1H), 8.25 (s, 1H), 8.96 (br 
s. 2H), 9.35 (br s, 2H); 
10 MS (DCI/NH3) m/e 267 (M+H) + . 

Anal, calcd for C16H14N2O2CH3SO3H: C, 55.77: H. 5.00: N, 7.63. Found: C, 55.73; H, 
4.61; N, 7.48. 

Example 60 

15 7-Methoxv-8-(2-ben7.ofi]ranvnnaphthalene-?- ( rn r boximidamide monormethane.su Ifonate) <;.nlt 

Example 60A 

7-Methoxv-8-r2- benzofuranvlV2-naphthalenecarbonitrile 
The title compound was prepared from Example 53B (166 mg, 0.50 mmol), benzofuran-2- 
20 boronic acid (113 mg, 0.70 mmol) and the procedure of Example 57B. 

" MSTDCI/NH3) m/e 317 (M+NHa/)*.- 

Example 60B 

7-Methoxv-S-f2-benzofuranvnnaDhthalftnp -2-carhnximidamide mono(methanesii|fonateUalt 
25 The title compound was prepared from Example 60A (72 mg, 0.240 mmol ) and the procedure 
from Example 55D. 

•H NMR (300 MHz, DMSO-d 6 ) 5 2.30 (s, 3H), 3.98 (s, 3H), 7.24 (s, 1H), 7.36 (m, 2H), 
7.67 (m, 2H), 7.75 (m, 1H). 7.84 (d. 1H). 8.21 (d, 1H), 8.30 (d, 1H), 8.32 (s, 1H), 8.88 (br 
s, 2H), 9.39 (br s. 2H); 
30 MS (DCI/NH3) m/e 317 (M+H) + . 

Anal, calcd for C 2 oHi 6 N 2 02-l .3CH3SO3H: C, 57.98; H, 4.84; N, 6.35. Found: C, 57 79- 
H, 4.78; N, 6.22. 

Example 6 1 
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(EVX-12-f 1 J-Benzodioxol-5-yl)ethenylV2-naphthalenecarhoximidarnide 
monof methanesulfonate) salt 



Example 61 A 

(EVS-l2-( 1 .3-Benzodioxol-5-vr)ethenvn-2-naphthalene,carhonitrilc 
Example 53B (75 mg, 0.243 mmol), PdCb(dppf) (20 mg, 0.024 mmol), 3,4- 
methylenedioxystyrene (43 mg, 0.291 mmol) and diisopropylethylamine (0.170 mL, 0.97 
mmol) in N-methylpyrrolidinone (2 mL) were stirred at 90° C for 1 8 h, cooled to room 
temperature and chromatographed on silica gel with 20% ethyl acetate/hexanes to provide 46 mg 
of the title compound. 
MS (DCI/NH3) m/e 347 (M+NH 4 )+ 

Example 61 B 

(EV8-l2-f L3-Benzodioxol-5-vl)ethenvll-2-naphthalenecarboximidamide 
mono(methanesulfonate) salt 
The title compound was prepared from Example 61 A (43 mg, 0.131 mmol) and the 
procedure from Example 55D. 

>H NMR (300 MHz, DMSO-d 6 ) 5 2.32 (s, 3H), 4.01 (s, 3H), 6.07 (s, 2H), 6.96 (d, 2H), 
7.10 (d, 2H), 7.32 (d, 2H), 7.45 (s, 1H), 7.56 (d, 1H), 7.66 (d, 2H), 7.72 (d, 1H), 8.06 (s, 
1H), 8.03 (d, 1H), 8.12 (d, 1H), 8.66 (s, 1H), 8.96 (br s, 2H), 9.44 (br s, 2H); 
MS (DCI/NH3) m/e 347 (M+H)+ 

Anal, calcd for C21H18N2O3 I .ICH3SO3H: C, 58.72; H, 4.99; N, 6.20. Found: C, 58.77; 
H, 5.07; N, 5.99. 

Example 62 

(± )- 7-Methoxv-8'(tetrahvdro-3-furanvn"2-naphthalenecarboximidamide 
mono(methanesulfonate) salt 

Example 62A 

(± V 7-methoxv-8-r3-hvdroxv- 1 -(hvdrox vmethvl V 1 -propenvn-2-naphthalenecarbonitrile 
A solution of Example 53B (3.09 g, 10 mmol), PdCh (120 mg, 1 mmol), cis-2-butene-l,4-diol 
(1.23 mL, 15 mmol) and NaHCC>3 (1.01 g, 12 mmol) in N-methylpyrrolidinone ( 10 mL) was 
stirred at 130 °C for 1 h, cooled to room temperature and chromatographed on silica gel with 
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30% ethyl acetate/hexanes to provide 2. 1 9 g of the title compound as a mixture of 
diastereomers. 

MS (DCI/NH3) m/e 269 (M+H) + . 

5 Examnle 62B 

( ± )-7-Methoxv-)-!-(tetrahv dro-3-fiiranvn-2-naDhtha]eneearbonitrile 
Example 62 A (140 mg, 0.52 mmol) in methylene chloride (3 mL) at 0 °C was treated with 
triethylsilane (0.166 mL, 1.04 mmol) and BF30Et 2 (0.096 mL, 0.78 mmol), stirred at room 
temperature for 4 h, concentrated and chromatographed on silica gel with 25% ethyl 
10 acetate/hexanes to provide 100 mg of the title compound. 
MS (DCI/NH3) m/e 271 (M+NH 4 )+. 

Example 62C 

( ± )-7-Methoxv-X-( tetrahv dro-3-furanvl)-2-naphthalenecarboximidamide 
,? monofmethanesnlfonate) salt 

The title compound was prepared from Example 62B (96 mg, 0.379 mmol) and the 
procedure from Example 55D. 

'H NMR (300 MHz, DMSO-d 6 ) 6 2.20 (m, 1H), 2.33 (m, 1H), 2.39 (s, 3H), 3.99 (s, 3H), 
3.90-4.03 (m, 3H), 4.11 (m, 1H), 4.42 (m, 1H), 7.64 (d, 1H), 7.68 (d, 1H), 8.01 (d, 1H), 
20 8.10 (d. 1H), 8.70 (s, 1H). 9.01 (br s, 2H), 9.41 (br s. 2H), 

~ ~ MSI DCI/NH3) m/e~27 1~( M+H) + . 

Anal, calcd for Ci 6 H ikN 2 0 2 - I.2CH3SO3H: C, 53.57; H, 5.96; N, 7.26. Found: C. 53.67; 
H, 5.78; N, 6.72. 

2S Example 63 

6-||4-(2-Aminoethvl)phenvllethvnvll-2-nanhthnlenec a rboximiH;imide mono(trifluoroacernte) 

salt 

Examnle 63 A 

30 6-(Trimethvlsilvle.thvnv n-2-naphthnlenecarhonitrile 

Example 28B and trimethylsilylacerylene were submitted to the conditions described in 
Example 42C to provide the title compound. 
MS (DCI/NH3) m/e 267 (M+NH 4 )+. 

-98- 



BNSDQCID <WO 990S096A2.I_> 



SUBSTITUTE SHEET (RULE 26) 



WO 99/05096 PCT/US98/15386 

Example 63B 
6-Ethvnvl-2-naphthalenecarbonitrile 
A mixture of Example 63A (0.4 g, 1.6 mmole) and K2CO3 (0.4 g, 3.2 mmole) in 
methanol (16 mL) was stirred at room temperature for 1 8 h. concentrated, treated with water 
5 and extracted with methylene chloride. The organic layer was washed with 0.5 NHC1 and 
brine, dried (MgS04) and evaporated to provide the title compound. 
MS (DCI/NH3) m/e 195 (M+NH4) + . 

Example 63C 

10 4-Bromo-( r N-ten-butoxvcarbonvl)phenethvlamine 

4-Bromophenethylamine and di-t-butyldicarbonate were subjected to the conditions 
described in Synthesis, 48, 1986 to provide the title compound. 
MS (DCI/NH3) m/e 319 (M+NH4) 4 ". 

15 Example 63D 

6-H4-f2-N-tert-butoxvcarbonvlaminoethvl)phenvl1ethvnvlV2-naphthaleneccirbonitrile 
The title compound was obtained with Examples 63B and C from the procedure 
described in Example 57B to provide the title compound. 
MS (DCI/NH3) m/e 414 (M+NH 4 ) + - 

20 

Example 63E 

6-r[4-(2-Aminoethvnphenvriethvnvll-2-naphthalenecarboximidamide mono(trifluoroacetate) 

salt 

The title compound was prepared with Example 63D and the procedure of Example 5B. 
25 ! H NMR (300 MHz, DMSO-d 6 ) 5 2.90 (t, 2H), 3.09 (m, 2H) 7.36 (d, 2H), 7.60 (d, 2H), 
7.76 (d, 2H), 7.76 (dd, 1H), 7.85 (s, 2H), 7.87 (dd. 1H), 8.13 (d, 1H), 8.18 (d, 1H), 8.31 
(s, 1H), 8.50 (s, 1H), 9.18 (s, 2H), 9.45 (s, 2H); 
MS (DCI/NH3) m/e 314 (M+H)+ 

Anal, calcd for C21H19N32TFAH2O: C, 53.67; H, 4.14; N, 7.15. Found: C, 53.37; H, 
3() 3.93; N, 7.17. 

Example 64 

7-Methoxv-8-r2-pvrimidinvl(oxv)1-2-naphthalenecarboximidamide mono(trifluoroacetate) 
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Example MA 

7-Methoxv-8-r2-pvrim idinvlCnxvM-2-naphthalenecarhonitrile 
Ex; mple 4A (125 mg. 0.627 mrnol) and 2-chloropyrimidine (143 mg, 1.25 mmol) were 
sub ected to the procedure described in Example 6A to provide 101 mg of the title compound. 
5 MS (DCI/NH3) m/e 278 (M+H)+. 



Example 64B 

7-Methoxv-S-[2-Dvrimidinvl(oxv > n-2-n a nhthalp.nf:farboximidamide mono(trifluoroacetate) 
The title compound was prepared with Example 64A and the procedure of Example 1 B. 
K) 1 H NMR (300 MHz. DMSO-d^) 5 2.51 (s, 3H), 3.83 (s, 3H), 7. 18 (t, lH),7.70(dd, IH). 
7.80 (d. 1H), 8.05 (d, IH), 8.19 (d, IH), 8.34 (s. 1H), 8.62 (d, 2H), 9.07 (or s, 2H). 9.45 
(br s, 2H); 

MS (DCI/NH3) m/e 295 (M+H)+. 

Anal, caicd for C 2 oH |6N 4 0 4 - 1.33TFA: C. 40.48: H. 2.60: N. 8.35. Found: C, 40.25; H, 
15 2.94; N, 8.92. 

Example 65 

7-Methoxv-X-r2-thiazovl(oxv^n;inhthnle ne-2-carhoximidamide monoftrifluoroacetate) salt 

Examnle65A 

^7-Melho^-842-th-ia70viroxvVI--?- nanhthnlenecarhonim 

A mixture of Example 4A (250 mg, 1 .25 mmol). 2-bromothiazole (225 mL. 2.50 mmol) and 
CsF (209 mg, 1.38 mmol) in DMSO (4 mL) was stirred at 120 °C for 4 days, cooled and 
chromatographed on silica gel with 30% ethyl acetate/hexanes to provide 162 mg of the title 
compound. 

MS (DCI/NH3) m/e 283 (M+H)+. 

Example 65R 

7-Methoxv-8-r2-thiazovl(oxv)lnanhthalene-2-carhnximi d amide mnno(trifliioroacernte') salt 
The title compound was prepared with Example 65A and the procedure of Example 1 B. 
•H NMR (300 MHz, DMSO-d 6 ) 5 3.98 (s, 3H) 7.25 (m, 2H), 7.73 (dd. IH), 7.86 (d, IH), 
8.12 (d, IH), 8.22 (d, IH). 8.35 9.09 (bs, 2H), (s, IH), 9.48 (bs, 2H). 
MS (DCI/NH3) m/e 300 (M+H) + . 

Anal, calcd for Ci5H 13 N302S TFA: C, 49.40; H, 3.41; N, 10.70. Found: C, 49.10; 
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Example 66 

7-Methoxv-8-(4-nitTophenoxvV2-naphthalenecarboximidamide mono( trifluoroacetate) salt 

5 

Example 66A 

7-Methoxy-8-(4-nitrophenoxv)-2-naphthalenecarbonitrile 
The title compound was prepared from Example 4A (125 mg, 0.627 mmol), 1,4- 
dinitrobenzene (143 mg, 1.25 mmol) and the procedure described in Example 65A to provide 
10 227 mg of the title compound. 

MS (DCI/NH3) m/e 338 (M+NH 4 ) + . 

Example 66B 

7-Methoxv-8-(4-nitrophenoxv)-2-naphthalenecarboximidamide mono(trifluoroacetate) salt 
15 The title compound was prepared with Example 66A and the procedure of Example 

55D. 

»H NMR (300 MHz, DMSO-d 6 ) 5 9.43 (br s, 2H), 8.94 (br s, 2H), 8.25 (m, 4H), 8.15 (d, 
1H), 7.88 (d, 1H), 7.72 (dd, 1H), 7.05 (d, 2H), 3.91 (s, 3H), 2.30 (s, 3H); 
MS (DCI/NH3) m/e 338 (M+H)+ 
20 Anal, calcd for Ci*H 15N3O4 I.75CH3SO3H: C, 46.93; H, 4.39; N, 8.31. Found: C, 47.17; 
H, 4.32; N, 8.12. 

Example 67 

7-Methoxv-8-pentafluorophenoxv-2-naphthalenecarboximidamide monof trifluoroacetate) salt 

25 

Example 67A 

7-Methoxv-8-pentafluorophenoxv-2-naphthalenecarbonirrile 
Example 4A (100 mg, 0.50 mmol) and hexafluorobenzene (115 mL, 1.00 mmol) were 
subjected to the procedure described in Example 65 A to provide 150 mg of the title compound. 
30 MS (DCI/NH3) m/e 383 (M+NH4)" 4 ". 

Example 67B 

7-Methoxv-8>pentafluorophenoxv-2-naphthalenecarboximidamide monof trifluoroacetate) salt 
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The title compound was prepared with Example 67 A and the procedure of Example 

55D. 

>H NMR (300 MHz, DMSO-d 6 ) 5 2.31 (s, 3H). 3.82 (s. 3H), 7.87 (dd, 1H), 7.88 (d, 1H), 
8.02 (d, 1H), 8.20 (d. 1H), 8.65 (s, 1H), 9.04 (br s. 2H). 9.47 (br s, 2H); 
5 MS (DCI/NH3) m/e 383 (M+H) + . 

Anal, calcd for C18H11N2F5O2 I.2CH3SO3H: C, 46.67; H. 3.19; N, 5.68. Found: C, 46.55; 
H, 3.00; N, 5.58. 

Example 68 

"» 7-Methoxv-8-rN-2-nhenvlaminn^-2-nar)hthal enecarboximidnmiHe mono(trifluoroacetate) salt 

Example 68A 

7-Methoxv-84N-2-ph envl(amino)1-2-naphthalenecarbonitri1e 
A solution of Example 25A (309 mg. 1.00 mmoH. aniline (0.109 mL, 1.2 mmol), 
15 NaO l Bu (1 15 mg, 1.2 mmol), Pd 2 (dba) 3 (10 mg, 0.01 mmol) and dppf (17 mg, 0.03 mmol) in 
toluene (5 mL) was stirred for 3 h at 100 °C. cooled and chromatographed on silica gel with 
10% ethyl acetate/hexanes to provide 175 mg of the title compound. 
MS (DCI/NH3) m/e 275 (M+H)+. 

31 Examnle 68R 

7-Methoxv-8-(N-2-Dhenvl^ih^^2^phlhlileh ecTrrboxvm 

The title compound was prepared with Example 68A and the procedure of Example 

55D. 

'H NMR (300 MHz, DMSO-d 6 ) 5 3.95 (s, 3H). 5.92 (bs, 1H), 6.61 (d, 2H), 6.94 (t, 1H), 
25 7.16 (dd. 2H), 7.45 (dd. 1H), 7.48 (d. 1H), 7.76 (d, 1H). 7.88 (d. 1H), 8.13 (d. 1H), 9.08 
(bs, 2H), 9.31 (bs. 2H). 
MS (DCI/NH3) m/e 292 (M+H)+. 

Anal. Calcd for Q8H17N3OTFA: C, 59.26; H, 4.48: N. 10.37. Found: C, 59.20; 
H, 4.32; N. 10.15. 
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Example 69 

N-(6-Aminoiminomethvl-2-naphthalenvn-N'- benzvliirp;i monorrriflnoroacetateVsalt 

Example 69A 
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N-(6-Cvano-2-naphthalenvD-N'-benzvlurea 
The title compound was prepared with Example 40A. benzylamine and the procedure from 
Example 40B. 

MS (DCI/NH3) m/e 302 (M+H)+ 

Example 69B 

N-f6-Aminoiminomethvl-2-naphthalenvl)-N'-benzvlurea mono(trifluoroaeetate) salt 
The title compound was prepared with Example 69A and the procedure from Example 40D. 
iH NMR (300 MHz, DMSO-d 6 ) 5 4.35 (d, 2H), 6.91 (t, 1H), 7.35-7.24 (m, 5H), 7.59 (dd, 
1H), 7.72 (dd, 1H), 7.95 (d, 1H), 7.96 (d, 1 H), 8.22 (d, 1H), 8.35 (d, 1H), 8.92 (br s, 2H), 
9.13 (s, 1H), 9.32 (br s, 2H). 
MS (DCI/NH3) m/e 319 (M+H)+. 

Anal, calcd for C19H i X N 4 O TFA: C. 50.57: H, 4.24; N. 15.72. Found: C, 50.34; H, 4.15; 
N, 15.54. 

Example 70 

N-(6-Aminoiminomethvl-2-naohthalenvn-N'-methvlurea mono(trifiuoroacetate) salt 

Example 70A 
N-r6-Cvano-2-naphthalenvl)-N'-methvlurea 
The tide compound was prepared with Example 40 A (221.2 mg, 1.00 mmole) and 
methylamine (2.3 mL. 2.34 mmol) in THF (10 mL) according to the procedure from Example 
40 B. 

MS (DCI/NH3) m/e 226 (M+H)+ 

Example 70B 

N-(6-Aminoiminomethyl-2-naphthalenylVN'-methylurea mono(trifluoroacetate') salt 
The title compound was prepared with Example 70A and the procedure of Example 

40D. 

'H NMR (300 MHz. DMSO-d 6 ) 5 2.69 (d, 3H), 6.32 (q, 1H), 7.60 (dd, 1H), 

7.73 (dd, 1H), 7.93 (d, 1H), 7.95 (d, 1H, 8.19 (d, 1H), 8.49 (d. 1H), 9.09 (s, 1H), 9.15 (br. 

s, 4H); 

MS (DCI/NH3) m/e 243 (M+H) + . 
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Anal, calcd for C13H14N4OTFA: C 50.57; H. 4.24: N, 15.72. Found: C 50.34; H, 4.15; 
N, 15.54. 

Example 7 1 

5 N-Cfi-Aminoiminomethvl^-napht halenvn-N'-isopropvlurea mono(trifluoroacetate) salt 

Example 71 A 
N-(6-Cv ano-2-naDhthalenvn-N'-isopropvlurea 
The title compound was prepared with Example 40A, isopropylamine and the procedure 
in from Example 40B. 

MS (DCI/NH3) m/e 254 (M+H)+. 

Example 7 IB 

N-(6-Aminoiminomethvl-2-naph thalenvn-N , -isopropvlurea monoftrifluoroacetate) salt 
1 5 The title compound was prepared with Example 7 1 A and the procedure of Example 5B. 

>H NMR (300 MHz. DMSO-d 6 ) 5 1.13 (d, fiH), 3.76-3.84 (m, 1H), 6.28 (d, 1H), 7.55 (dd, 
1H), 7.72 (dd. 1H), 7.94 (d, 1H), 7.95 (d, 1H), 8.19 (d, 1H), 8.34 (d, 1H), 8.85 (s, 1H), 
9.3 (br s, 2H), 9.0 (br s, 2H); 
MS (DCI/NH3) m/e 271 (M+H) + . 

^ AnaLcakdfor C15H 18 N 4 OTFA: C, 53.12; H, 4.98; N, 14.58. Found: C, 15.13; H, 4.84; 

N, 14.50. — — — - 
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Example 72 

N-(6- Aminoimi nomethyl-2-nap hthalenvl )-N'-nhenvl-N , -methvlurea monoftrifluoroacetate) salt 



Example 72A 

N-(6-Cvan o-2-naphthalenvn-N^phenvl-N , -methvlurea 
The title compound was prepared with Example 40A, N-methyl-N-phenylamine and the 
procedure from Example 40B. 
3() MS (DCI/NH3) m/e 302 (M+H)+ 

Example 72B 

N-(6-AminoiminomethvN2-naphthalenvlVN^p henvKN'>methvlurea monnftrifluoroacetnt^ sajt 
The title compound was prepared with Example 72A and the procedure of Example 40D. 
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*H NMR (300 MHz, DMSO-d 6 ) 5 3.33 (s, 3H), 7.25-7.47 (m, 5H), 7.71-7.77 (m, 2H), 7.95 
(two overlaping doublets, 2H), 8.16 (d. 1H). 8.35 (d, 1H), 8.64 (s, lHh 8.96 (br s, 2H), 
9.34 (br s. 2H); 

MS (DCI/NH3) m/e 319 (M+H) + . 

Anal, calcd for C20H17N4OTFA: C, 58.33: H, 4.43; N, 1 1 .96. Found: C, 58.38; H, 4.69; 
N, 1 1.82. 

Example 73 

6-Aminonanhthalene-2-carboximidamide mono(trifluoroacetate) salt 



Example 73A 
6-Phenv1earbamovl-2-nanhthalenecarbonitriie 
The title compound was prepared from Example 40A, phenol and the procedure from 
Example 40B. 
)5 MS (DCI/NH3) m/e 289 (M+H)+. 

Example 73B 

6-Aminonaphthalene-2-carboximidamide monoftrifluoroacetate) salt 
The title compound was prepared from Example 73A and the procedure of Example 

20 40D. 

*H NMR (300 MHz, DMSO-d 6 ) 5 6.01 (br s, 2H), 6.86 (d, 1H), 7.06 (dd, 1H), 7.58-7.67 
(m, 2H), 7.74 (d, 1H), 8.21 (d, IH), 8.74 (br s, 2H), 9.16 (br s, 2H); 
MS (DCI/NH3) m/e 1 96 (M+H)+. 

Anal, calcd for Ci 2 H 10N3TFA: C, 52.18; H, 4.04; N, 14.04. Found: C 51.92: H, 3.87; N, 
25 13.80. 

Example 74 

N-(6-aminoiminomethv1-2-naphthalenvlVN'-cvclohexvlurea mono(trifluoroaceUAte) salt 

30 Example 74A 

N-r6-Cvano-2-naphthalenvn-N , -cvclohexvlurea 
The title compound was preparedwith Example 40A, cyclohexylamine and the 
procedure from Example 40B. 
MS (DCI/NH3) m/e 294 (M+H)+. 
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Example 74B 

N-(6-aminoiminomethvl-2-naphthi>lr nvn-N'-cvdohexvhirpia monoftriflnoroacetaicl s;.lr 
The title compound was prepared with Example 74A and the procedure of Example 40D. 
5 'H NMR (300 MHz. DMSO-d 6 ) 5 1.14-1.39 (m, 5H), 1.54-1.58 (m, 1H). 1.65-1.72 (m. 
2H). 1.81-1.86 (m, 2H), 3.46-3.52 (m. 1H), 6.36 (d, IH), 7.55 (dd. 1H). 7.72 (dd, IH), 
7.93 (d, 1H), 7.95 (d, IH), 8.18 (d, 1H), 8.35 (d, IH), 8.87 (s, IH), 9.00 (br s. 2H). 9.28 
(br s, 2H): 

MS (DCI/NH3) nVe 3 11 (M+H) + . 

10 Anal, calcd for C19H21N4OTFA: C, 56.60; H, 5.46; N, 13.20. Found: C. 56.61; H, 5.72; 
N, 13.03. 

Example 75 

N-(6-aminoiminomethvl-2-nanhthMleiwn-N'-hp nzvloxvi]rea mono(trif1uoroace.t;ite) snlr 

J5 

Example. 75A 
N-(6-cvano-2-naphthalenvn-N'-benzvloxvurea 
The title compound was prepared with Example 40A, O-benzylhydroxylamine and the 
procedure from Example 40B. 
20 MS (DCI/NH3) m/e 318 (M+H)+. 



Example 75B 

N-(6-aininoiminomethvl-2-naDhthnlenvlVN'-hen7vlo xvurer 1 mnnoitrifliioroarat.-itfl sajt 
The title compound was prepared with Example 75A and the procedure of Example 40D. 
25 ' H NMR (300 MHz, DMSO-d 6 ) S 4.87 (s, 2H), 7.25-7.42 (m, 3H). 7.48-7.5 1 (m, 2H), 7.75 
(dd, IH), 7.75 (dd. IH), 7.97 (d. 2H), 8.30 (d, IH), 8.38 (d. IH), 8.97 (br s, 2H), 9.21 (s, 
IH), 9.35 (br s. 2H), 9.77 (s, IH); 
MS (DCI/NH3) m/e 335 (M+H) + . 

Anal, calcd for Ci 9 Hi 8 N 4 0 2 TFA: C, 56.25; H, 4.27; N, 12.49. Found: C, 56.26; H, 4.39; 
30 N. 12.30. 

Example 76 

1,1-Pimethvlethyl r4-frr6-aminoiminomethvl-2-naDhthalenvr^ m inn1c a rhnnvl1nhenvllcnrh a mnt P 

monoftrifluo roacetatel salt 
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Example 76A 
6-Amino-2-naphthalenecarbonitrile 
Sulfuric acid (45mL) was treated with Example 40B (6.5 g), stirred for 30 min, warmed 
to room temperature for 20 min, poured onto ice, diluted with water to approximately 500 mL, 
cooled to 0 °C and treated with 50% aq sodium hydroxide such that the temperature did not 
exceed 35 °C. The light solid which precipitated was filtered, washed with water to pH 7, dried 
under vacuum and purified on silica gel with 20% ethyl acetate/ hexanes to provide 3.3 g of the 
title compound. MS (DCI/NH3) m/e 169 (M+H)+. 

Example 76B 

1 .1-Dimethvlethvl l4-H(6-cvano-2-naphthalenv])aminolcarbonvnphenvllcarbamate 

mono(trifluoroacetate) salt 
The title compound was prepared from Example 76A, 4-N-Boc-aminomethylbenzoic 
acid, the procedure from Example 35B with methylene chloride in place of THF. 
MS (DCI/NH3) m/e 417 (M+H) + . 

Example 76C 

1 .1 -Dimethvlethyl f4-[T r6>aminoiminomethvK2-naphthalenyl)amino1carbonvnphenvncarbamate 

mono(trifluoroacetate) salt 
The title compound was prepared with Example 76B and the procedure of Example 40D. 
*H NMR (300 MHz, DMSO-d 6 ) 5 3.30 (s, 9H), 4.22 (d, 2H), 7.42 (d, 2H), 7.49 (t, 1H), 
7.79 (dd, 1H), 7.95-8.00 (m, 3H), 8.09 (d, 2H), 8.42 (s, 1H), 8.63 (d, 1H), 9.18 (br s, 4H), 
10.58 (s, 1H); 
MS m/e 434 (M+H) + 

Anal, calcd for C24H27N5O3TFA: C, 59.56; H, 5.00: N, 10.29. Found: C, 58.55; H, 4.85; 
N, 10.41. 

Example 77 

N-r6-( r AminoiminomethvlV2-naphthalenvlV4~(aminomethvnbenzamide monoftrifluoroacetate') 

salt 

Example 77A 
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salt 

A solution of Example 76B (35 mg, 0.07 mmole) in 1: 1 TFA/methylene chloride was 
stirred at room temperature for I h then concentrated. The residue was dissolved in water (12 
5 mL), filtered through a 0.45|i filter and concentrated. The solid was suspended in diethyl ether 
and filtered to yield 27 mg of the title compound as a while solid. 
1H NMR (300 MHz, DMSO-d 6 ) 5 4.17 (q, 2H), 7.65 (d, 2H), 7.80 (dd, 1H), 
7.99 (dd, 1H), 8.06-8.12 (m, 4H), 8.30 (br s, 2H), 8.44 (d. 1H), 8.64 (d, 1H), 
9.13 (br s. 2H). 9.40 (br s. 2H), 10.70 (s, IH); 
10 MS (DCI/NH3) m/e 319 (M+H)+ 

Anal, calcd for C19H1sN4O-2.25TFA O.5H2O: C, 48.34; H, 3.67; N, 9.59. Found: C, 48.45; 
H, 3.74; N, 9.45. 

( 

Example 78 

15 Ethvl f6-(uminoiminomethvn-2-n;i p hthalenvllc:arbamate monodriflnoroacetatel salt 

Example 78 A 

Ethvl (6-cvano-2-nap hthalenvncarhamate mono(trifluoroacetate) salt. 
The title compound was prepared with Example 40A, ethanol and the procedure from 
20 Example 40B. 

~M S (DCI/NH3 )~m/e 24 1 ~~(M +Hy\ . 

Examnle 78B 

Ethyl r6-(aminoiminoinethvlV2-nanhth;ilf»nvl l earbamate monoftrifluoroaeetate^ salt 
25 The tit,e compound was prepared with Example 78A and the procedure of Example 

40D. 

>H NMR (300 MHz. DMSO-d 6 ) 5 1.29 (t, 3H), 4.19 (q, 2H), 7.69 (dd, 1H), 
7.76 (dd, IH), 8.1 (d, 2H), 8.23 (d, 1H), 8.38 (d, 1H), 9.03 (br s, 2H), 9.33 (br s, 2H), 
10.11 (s, IH); 
30 MS (DCI/NH3) m/e 258 (M+H) + . 

Anal, calcd for C14H 15N3O9TFA: C, 51.76; H, 4.34; N, 1 1.32. Found: C, 51.32; H, 4.15; 
N, 10.93. 

Examnle 79 
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1 ,1-dimethylethyl [4JJ [6-aminoiminomethy])- 2-naphthalenvDaminolcarhonvl laminolphenvn 

carbamate mono(trifluoroacetate) salt 

Example 79A 

5 1 > 1 -Dimethyl f4-[ nY6-cyano-2-naphthalenyl )aminolcarbQnvl1amino Iphenvllcarbamate 

The title compound was prepared with Example 40B, 4-(N-tert-butoxycarbonylamino)- 
aminobenzene and the procedure from Example 40C. 
MS (DCI/NH3) m/e 403 (M+H)+ 

10 Example 79B 

1 .1-dimethylethvl f4-rrr6-aminoiminomethy1V 2-naphthalemM^aminolcarbonyl)amino1phenyl 1 

carbamate mono(trifluoroacetate) salt 
The title compound was prepared with Example 79A and the procedure of Example 

40D. 

15 ! H NMR (300 MHz, DMSO-d 6 ) 5 1.22 (s, 9H), 7.38 (s, 4H), 7.62 (dd; 1H), 

7.75 (dd, 1H), 8.00 (d, 2H), 8.27 (d, 1H), 8.38 (d, 1H), 8.77 (s, 1H), 8.90 (br s, 2H), 9.16 
(s, 1H), 9.20 (s, 1H), 9.33 (br s, 2H); 
MS (DCI/NH3) m/e 420 (M+H) + . 

Anal, caicd for C23H25N5O32TFA: C, 56.28; H, 4.91; N, 13.13. Found: C, 56.18; H, 5.07; 
20 N, 12.44. 

Example 80 

(E)-6-|2-rPhenylthio)ethenyll-2-naphthalenecarboximidamide mono(trifluoroacetate) salt 

25 Example 80A 

(EV6-1 2-(Phenylthio)ethenyl l-2-naphthalenecarbonitrile 
The title compound was prepared from Example 55B, phenylvinyl sulfide and the 
procedure of Example 57 B. 
MS (DCI/NH3) m/e 305 (M+NH 4 ) + - 
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Example 80B 

fE)-642-(Phenvlthio > )ethenyn-2-naDhthalenecarboximidamide monof trifluoroacetate^ salt 
The title compound was prepared from Example 80A and the procedure of Example IB. 
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•H NMR (300 MHz. DMSO-dfi) 5 6.91 (d. 1H), 7.52-7.33 (m. 5H), 7.50 (d. 1H). 7.75- 7.83 
(m, 1H), 7.98-8.89 (m, 1H). 8.08-8.80 (m. 3H). 8.44 (m. 1H). 9.03 (s, 2H). 9.40 (s. 2H); 
MS (DCI/NH3) m/e 305 (M+H)+ 

Anal, calcd for C|yH 16 N 2 Sl.lTFA: C, 59.55: H. 4.03: N. 6.57. Found: C, 59.53: H. 4.12; 
5 N. 6.60. 



Example 81 

(E)-6-|2-(2-Furanvl)ethenvl1-2-n aDhthalenecarboximidamide mono(trifluoroacetate') salt 

l() Examnle H 1 A 

2-Vinvlfuran 

A solution of methyl(triphenylphosphonium)bromide (26.78 g, 75 mmol) in toluene (80 
mL) was treated with butyllithiurn in hexanes (27.5 mL, 68.75 mmol) then furfural (6 g, 62.5 ' 
mmol). stirred for 0.5 h and distilled at 69-72 °C to provide the title compound as a clear^ 
15 colorless liquid with some toluene contaminant. 
MS (DCI/NH3) m/e 83 (M+H) + . 

Example 8 IB 

(E)-6-l2-r2-Furan vl>ethenvn-2-naDhthalenecarbonitrile 

- 2 - 0 - The title comp_o^d_\y^pj^pared from EjcampJesJ^5JB^d ^1A_ and_the_procedure of 

Example 57B. 

MS (DCI/NH3) m/e 263 (M+NH 4 ) + . 

Examnle 8 1C 

25 (E)-6-|2-(2-Furanvl)ethenvll-2-n.- i p h thaienecnrboximidamide mono(trifluoroacetntf^ s;ilf 

The title compound was prepared from Example 81 B and the procedure of Example IB. . ^ 
'H NMR (300 MHz, DMSO-d 6 ) 8 6.61 (dd. 1H), 6.66 (d, 1H), 7.19 (d, 1H), 7.38 (d, 1H), 
7.77 (d. 1H). 7.80 (dd. 1H), 8.14-7.97 (m. 3H), 8.44 (s, 1H), 9.05 (s. 2H), 9.42 (s, 2H); 
MS (DCI/NH3) m/e 263 (M+H)+. 

30 Anal, calcd for Ci 7 H 13 N 2 0-1.2TFA: C, 58.49; H, 3.85; N, 7.04. Found: C, 58.45; H, 3.78; 
N, 7.36. ' 



Example 82 

(E)-6-|2-(lH-lmidazol-l-Yl)ethenvll-2-naDhthalene 1 - a rboximidamide monoftrifluoroacetar^ s;.lt 
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Example 82A 

(EV6-I2-(1 H-lmidazol-l -v])ethenv]1-2'naphthalenecarbonitri]e 
The title compound was prepared from Example 55B, 1-vinylimidazole and the 
procedure of Example 42C. 
MS (DCI/NH3) m/e 263 (M+NH4)+. 

Example 82B 

(E)-6-\2-( 1 H-lmidazol- 1 -vOethenvll-2-naDhthalenerarboximidamidc mono(trifluoroacetate) salt 
The title compound was prepared from Example 82B and the procedure of Example 

40D. 

IH NMR (300 MHz, DMSO-d 6 ) 5 9.44 (s, 2H), 9.14 (s, 2H), 8.15 (d, 1H), 8.17-8.05 (m, 
4H), 7.93 (d, 1H), 7.84 (dd, 1H), 7.59 (s, IH), 7.49 (d, 1H); 
MS (DCI/NH3) m/e 263 (M+H)+ 

Anal, calcd for C]6Hi 3 N 4 -2.7TFA: C 45.28; H, 2.97; N, 9.91. Found: C, 45.33; H, 3.52; 
N. 9.79. 

Example 83 

fE)-4>r2-(6-Aminoiminomethvl-2-naphthalenvl)ethenvnbenzenesulfonamide 

mono(trifluoroacetate) salt 

Example 83A 
4-vinvlsulfonamide 

A solution of thionyl chloride (7.5 mL) and 4-t-butylcatachol (45 mg, 0.3 mmol) in 
DMF (9 mL) at 0 °C was treated with 4-vinylbenzene sulfonic acid sodium salt (3 g, 14.6 
mmol), stirred for 6 h, stored at -10 °C for 3 days, poured into ice water and extracted with 
benzene. The organic layer was washed with water, dried (Na?SC>4), filtered and concentrated 
to provide 4-vilylsulfonyl chloride as a clear, colorless oil. A portion of the chloride (1 g, 4.95 
mmol) was disslolved in THF (10 mL), cooled to 0 °C, treated dropwise with concentrated 
ammonium hydroxide until gas evolution ceased and extracted with ethyl acetate. The 
combined extracts were dried (Na2S04), and concentrated to provide 707 mg of the title 
compound as a pale yellow solid. 
MS (DCI/NH3) m/e 201(M+NH4)+ 
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Example >HB 

(E)-4-f2-C6-Cvano-2 -naphthalp!nvl)ethenynbenzenesulfonamifie 
The title compound was prepared from Example 55B. Example 83A and the procedure 
of Example 57B. 

MS (DCI/NH3) m/e 352 (M+NI-L0+ 

Example 83C 

(E)-4-r2-(6-Aminoiminomet hvl-2-nnphthalenvne.Thenvnbenzenesulfonamide 

monoftrifluoroaeetate) salt 
The title compound was prepared from Example 83B and the procedure of Example 
40D. 

1H NMR (300 MHz, DMSO-d 6 ) 5 9.43 (s. 2H), 9.05 (s, 2H), 8.46 (s. 1H), 8.21 (s, 1H), 
8.16-7.95 (m, 3H), 7.86 (s, 2H), 7.84-7.67 (m, 2H), 7.62 (d, 1H), 7.4-7.36 (m, 2H); 
MS (DCI/NH3) m/e 352 (M+H)+. 

15 Anal, calcd for C19H i 7 N 3 0 2 S- 1 .5C 2 F 3 0 2 H: C, 50.84; H, 3.59; N. 8.1 1. Found: C. 50.83; 
H. 3.89; N. 7.88. 

Example 84 

(E)-4-|2-(6-Aminniminomethvl-2-nanhth;.l e nvnethenvllbenzoicacid monoftrifliioroacp.tatft) salt 
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Examnle 84A~~ 
fE)-4-r2-(6-Cvan o-2-naphthalenvnethenv)lbenzoic nciri 
The title compound was prepared from Example 55B, 4-vinyIbenzoic acid and the 
procedure of Example 57B. 
25 MS (DCI/NH3) m/e 300 (M+H)+. 

Example 84B 

(E)-4-[2-(6-Aminoiminomethvl-2-nanhthalenvne.the n vnbenznic acid mnnoitrifluornacretntftl srQt 
The tide compound was prepared with Example 84A and the procedure of Example 

30 40D. 

1H NMR (300 MHz, DMSO-d 6 ) 5 7.62 - 7.58 (m, 2H), 7.90 (d, 2H), 7.98 (d, 1H), 8.12 - 
8.04 (m. 3H), 8.20 (s, 1H), 8.56 (s, 1H), 9.07 (bs, 2H), 9.35 (bs, 2H). 
MS (DCI/NH3) m/e 317 (M+H)+. 

Anal, calcd for C20H16N2O2TFA: C, 61.40; H, 3.98; N, 6.51. Found: C, 61.10; 
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Example 85 

4-r7-(Aminoii"ninomethvl)-2-methoxv-1 -naphthalenvlldihvdro-2f3HVfuranone 

mono(trifluoroacetate) salt 

Example 85A 

4-(7-Cvano-2-methoxv-l-naphthalenvl > )dihvdro-2(3H)-furanQne 
Example 62A (269 mg, 1.00 mmol) and pyridinium chlorochromate (360 mg, 1.67 mmol) in 
methylene chloride (15 mL) were stirred at room temperature for 24 h, filtered through Celite® 
and concentrated. The residue was chromatographed on silica gel with 20% ethyl acetate/ 
hexanes to provide 1 70 mg of the title compound. 
MS (DCI/NH3) m/e 285 (M+NH 4 )+ 

Example 85B 

447-(AminoiminomethvlV2-methoxv-l -naphthalenv11dihvdro-2(3H)-furanone 

mono(trifluoroacetate) salt 
The title compound was prepared from Example 85 A and the procedure of Example 

40D. 

IH NMR (300 MHz, DMSO-d 6 ) 5 2.96-2.75 (m, 2H), 3.96 (s, 3H), 4.33 (m, IH), 4.66 (t, 
IH), 8.85 (m, 1H), 7.68 (dd, IH), 7.73 (d, IH), 8.08 (d, IH), 8.12 (d, IH), 8.67 (s, IH), 
9.14 (s, 2H), 9.43 (s, 2H); 
MS (DCI/NH3) m/e 285 (M+H)+ 

Anal, calcd for C] 6 H i 6 N 2 03* 1 . 1TFA: C, 53.72; H, 4.24; N, 6.91. Found: C, 53.75; H, 4.26; 
N, 6.94. 

Example 86 

7-Methoxv-8-n -acetyl- 1 H-pvrazolv]V2-naphthalenecartx)ximidamide monoftrifluoroacetate) 

salt 

Example 86A 

. 7-Methoxv-8-n-acetvMH-pvrazo lvn-2-naphthalenecarbonitrile 
A solution of Example 53F (90 mg, 0.361 mmol) in THF (2 mL) was treated with a 0.5 M 
solution of potassium bis(trimethylsilyl)amide in toluene (0.866 mL, 0.433 mmol), stirred for 5 
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min, treated with acetyl chloride (3X mU 0.542 mmol), stirred for 10 min and concentrated. 
Th.i crude product was chromatographed on silica gel with 25% ethyl acetate/hexanes to yield 
67 Tig of the title compound. 
MS MS (DCI/NH3) m/e 309 (M+NH 4 ) + . 

5 

Example 86B 

7-Methoxv-X-fl -acetyl- IH-nvrazolvl W 2-naphthalenecarbnximidamide mono(trifluoroace.tate) 

salt 

The title compound was prepared with Example 86A and the procedure of Example 

10 40D. 

'H NMR (300 MHz, DMSO-d 6 ) 5 3.89 (s, 3H), 7.59 (d, 1H), 7.92 (s, 2H), 
8.06 (d, 1H), 8.12 (d, 1H), 8.28 (s, 1H), 8.94 (s, 2H), 9.34 (s, 2H); 
MS (DCI/NH3) m/e 309 (M+H)+ 

Anal, calcd for C17H 16N4O0' 1 .9TFA: C, 47.59; H. 3.44; N, 10.67. Found: C, 54.03; H, 
15 4.06; N, 13.26. 

Example 87 

7-Methoxy-K-l 1 -(methvlsulfonvl VI H-4-nvra2olvl1-2-naphthalenecarhoximidamide 

monoftrifluoroacetate^ salt 



20 



"Example 87A~ 



7-Methoxv-8-f l-rmethvlsulfonvn -lH-4^vra7olvl1-2-naphthalenecarhonitrile 
The title compound was prepared from Example 53F (190 mg, 0.762 mmol), 
methanesuifonyl chloride (0.088 mL, 1.14 mmol) and the procedure of Example 86A to 
25 provide 122 mg of the title compound. 
MS (DCI/NH3) m/e 345 (M+NH 4 ) + . 

Example 87B 

7-Methoxv-841-(methvlsulfonvlVlH -4>p\Ta7.olvll-2--nanhthaIenecarboximidamiHe 
3() rnonoftriflu oroacetat^ salt 

The tide compound was prepared from Example 87 A and the procedure of Example 

40D. 
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'H NMR (300 MHz, DMSO-d 6 ) 5 2.75 (s. 3H). 3.98 (s. 3H) 7.64 (dd, 1H). 7.78 (d. 1H), 
8.15 (s. 1H), 8.18 (s, IH). 8.21 (s, IH), 8.24 (s, 1 H), 8.62 (s. 1H), 8.97 (s, 2H), 9.40 (s, 
2H); 

MS (DCI/NH3) m/e 345 (M+H) + . 
5 Anal, calcd for C^H^N^S- 1 .4TFA: C. 44.75; H. 3.47; N, 1 1.09. Found: C. 44.59; H, 
3.86: N, 1 1.38. 

Example 88 

(EV4-f2-(6-Aminoininomethvl-2-naphthalenvl')ethenvnben2amide mono(trifluoroacetate) salt 

Example 88 A 

(E)-442-(6-Cvano-2-naphthalenvI)ethenvlIbenzamide 
Example 85 A ( 1 60 mg, 0.54 mmol) in thionyl chloride (4 ml) was refluxed for 0.5 h, 
cooled to 0 °C treated with concentrated aqueous ammonia until gas evolution ceased, diluted 
with ethyl acetate, heated to dissolve residual solids, washed with water, dried (MgS04) and 
concentrated to provide 100 mg of the title compound as an orange solid. 
MS (DCI/NH3) m/e 316 (M+NH 4 ) + . 

Example 88B 

20 (E)-4-f 2-f6"Aminoininomethvl-2-naDhthalenvl)etheny]1benzamide monoOxifluoroacetate) salt 
The title compound was prepared with Example 88A and the procedure of Example 1 B. 

iH NMR (300 MHz, DMSOd 6 ) 5 7.34 (br, IH), 7.51 (d, 1H), 7.56 (d, 2H), 7.73 (d, 2H), 

7.82 (m, 2H), 7.90 (d, 2H), 7.96 (br, 1H), 8.09 (q, 3H), 8.17 (s, IH), 8.43 (s, IH), 9.01 (s, 

2H), 9.40 (s, 2H): 
25 MS (DCI/NH3) m/e 316 (M+H)+ 

Anal, calcd for C20H17N3OI.ITFA: C, 60.09; H, 4.1 1; N, 9.44. Found: C, 60.22; H, 4.13; 

N, 8.79. 



30 Example 89 

6-r2>(4-Aminonhenvl)ethoxvV2"naphthalenecaTboximidamide monoOrifluoroacetate) salt 

Example 89A 

6-r2-r4-Aminophenvnethoxv1-2-naphthaleneearbonitri1e 
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A solution of Example 4A, (300 mg), Cs 2 CCh (1.2 g ). 4-aminophenethylbromide (470 
mg) and tetrabutylammonium iodide (10 mg ) in DMF (5 ml) was stirred for 1 8 h at room 
temperature, diluted with water and extracted with ethyl acetate. The organic extract was 
washed with saturated aq NaHCO.i and brine, dried (Na 2 S0 4 ) and concentrated to provide 200 
mg of the title compound as a dark brown oil. 
MS (DCI/NH3) m/e 306 (M+NR*)*. 



Example 89R 

6-[2-(4-Aminophenvl)ethoxv1-2-nanhthfil e necarhnximidamide.monoriTifliiornnr-PTnrp-) sajt 
1(1 The tit,e compund was prepared with Example 89A according to the procedure of 

Example 5B. 

1H NMR (300 MHz, DMSO-d 6 ) 5 3.15 (t, 2H), 3.6 (bs, 3H), 4.35 (t, 2H), 6.93 (d, 2H), 
7.24 (d. 2H) 7.38 (dd, 1H). 7.55 (d. 1H), 7.78 (dd, 1H), 7.98 (dd, 1H), 8.21 (d. 1H), 8.4 
(d. 1H), 9.21 (bs, 2H), 9.39 (bs, 2H); 
15 MS m/e 306 (M+H) + . 

Anal, calcd for C19H19N3O 2TFA: C, 51.79; H, 3.97; N, 7.88; Found: C, 50.99; H, 4.68; N, 
7.59. 

Examnle 90 

20 Me^l^meth^-6-(amino^ 



Example 90A 

7-Methoxv-2-n-ifluorome thanesulfonvloxv naphthalene 
A solution of 7-methoxy-2-naphthol (3.24 g, 18 mmole) in DMF (20 mL) and 
25 methylene chloride (20 mL) was treated with N-phenyl trifluoromethanesulfonimide (6.6 g, 1 8 
mmole) and triethylamine (5.2 mL, 37 mmole), stirred 20 h at room temperature, diluted with 
CH2Cl2(100 mL) , washed sequentially with distilled water, 20 % KOH and brine, dried 
(MgS04) and concentrated to provide the title compound as a clear oil. 
MS (DCI/NH3): m/e 272 (M + NH4)+. 

30 

Example 90 R 
7-Methoxv-2-nanhth?ilen ecarhnnitHlP 
Example 90A (12 mmole), zinc cyanide (12 mmole), Pd(OAc) 2 (0.3 mmole) and 
triphenylphosphine (1.2 mmole) in DMF (40 mL) was heated for 6 h at 85 °C, diluted with 
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ethyl acetate (200 mL), washed with saturated NaHCCh, brine, dried (MgSOa) and 
concentrated to a dark oily residue. Purification of the residue on silica gel with 1:1 hexane: 
methylene chloride then CEbCb provided 1.8 g of the title compound as a white solid. 
MS (DCI/NH3) m/e 201 (M + NH4)+ 

5 

Example 90C 
7-Methoxv-8-nitro-2-naphthalenecarbonitrile 
Example 90B (3 g, 16.4 mmole) in acetic anhydride (30 mL) at 0 °C was treated with 
fuming HNO3 (1.2 mL), and the resulting thick slurry was diluted with water (20 mL), stirred 
10 20 min then filtered and dried in vacuo to provide 3.69 g of the title compound as a yellow 
solid. 

MS (DCI/NH3) m/e 246 (M+NH4) + . 

Example 90D 

15 7-Methoxv-8-amino-2-naphthonitrile 

Example 90 C (3.69 g, 16.1 mmole) and 10% Pd/C (0.4 g) in ethyl acetate (100 mL) 
was stirred under a hydrogen atmosphere for 2 h at room temperature, filtered and concentrated 
to provide 3 g of the title compound as a yellow solid. 
MS (DCI/NH3) m/e 217 (M+NH 4 )+ 

20 

Example 90E 

Methvl r3-methoxv-6-cvano-4-naphthalenvncarbamate 
Example 90D (81 mg, 0.41 mmoi) in dioxane (7 mL) and 10% NaOH (15 mL) was 
treated with methyl chloroformate (112 mg. 0.98 mmol), stirred for 2 h, diluted with ethyl 
25 acetate, washed with water, dried (MgS04) and concentrated to provide 105 mg of the title 
compound. MS (DCI/NH3) m/e 274 (M+NH3) + . 

Example 90F 

Methvl r3-methoxv-6-(aminoiminomethvlV4-naphthalenvllcarbamate mono(trifluoroacetate) salt 
30 The title compound was prepared from Example 90E according to the procedure of 

Example 40D. 1H-NMR (300 MHz, DMSO-d 6 ) 5 9.48 (s, 2H), 8.99 (s, 2H), 8.93 (br, 1H), 
8.34 (s, 1H), 8.12 (d, 1H), 8.04 (d, 1H), 7.72 (d, 1H), 7.65 (dd, 1H), 3.95 (s, 3H); 
MS (DCI/NH3) m/e 274 (M+H) + ; 
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Anal, culcd for C| 4 H 15^03- 1 .STFA: C. 44.07; H. 3.53: N, 8.74. Found: C. 44.14: H. 3.20; 
N. 8.53. 

Example 9 1 

7-Methoxv-8-|2-pyrimidin\M(amino)l-2-naphth.nl e necarhhxirnidamide hisftrifluoroncerate^ salt 

Example 91 A 

7-Me.thoxv-8-f2-p\Tirn idinvir; 1 mino)1-2-naphthalenecarhonirrile 
A solution of Example 90D (230 mg, 1.2 mmole), 2-chloropyrimidine (280 mg, 2 
mmole), sodium-tert-butoxide ( 120 mg, 1.2 mmole), Pd(dba) 3 -CHC1 3 and dppf in toluene (5 
mL) was heated in a sealed tube for 1 8 h at 100 °C, diluted with ethyl acetate (100 mL), washed 
with brine, dried (MgSC>4) and concentrated to provide 100 mg of a brown oil. 
MS (DCI/NH3) m/e 294 (M+NH 4 ) + . 

I ? Example 91 B 

7-Methoxv-8-|2-pvrimidinvl(amino')l-2 - nanhthalenecarboximidamide his(rrifIuoroacetnrp.) snlr 
The title compound was prepared in a manner analogous to that of Example 40D. l H- 
NMR (300 MHz, DMSO-d6) 6 9.43 (s, 2H), 9.1 1 (s, 2H), 8.46 (s, 1H). 8.16 (br, 3H), 8.15 
(d, 1H), 8.04 (d, 1H), 7.82 (dd, 1H), 7.75 (d, 1H), 7.54 (s, 1H) 7.50 (d, 1H), 4.08 (d, 2H); 
20 MS (DCI/NH3) m/e 294 (M+H) + . 

Ah^iraicd f6r~C i^HT5N70 T 3^TFX: C739.0] ~H, Z^lFN^WFound: C~ 3^^~H73.067 ~ 
N. 9.63. 

Example 92 

6-(aminoiminoi-nethvl)-N-14-('hvdr nxvmethvr^phenvl1-2-nnphthalenecarhnxpimidp 
25 mono(trifluoroacetate)(salt) 

Example 92A 
4-amino-benzvloxv-ft';7-butvldimethvlsilvl ether 
A solution of 4-aminobenzyl alcohol (1 g. 8. 1 mmol) in DMF (20 mL) was treated with 
30 imidazole (0.54 g, 8.1 mmol) and rm-buty] dimethylsily] chloride (1.22 g, 8.12 mmol), stirred 
overnight at room temperature, diluted with ethyl acetate (100 mL), washed with 1 N H3PO4, 
saturated NaHC0 3 and 1 0% NaCl, dried (Na 2 S0 4 ) and concentrated to an oil which was 
purified on silica gel with 3: 1 hexanes: ethyl acetate to provide 0.5 g of a clear oil. 
MS m/z 238 (M+H)+. 
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Example 92B 

Example 92A (0.3, !.] mmol) and 6-carboxy-2-naphthonitrile, Example 8E (0.2 g, 1 
mmol) were processed as described in Example 95C to provide 100 mg of the desired 
5 compound. 

MS m/z 434 (M+ NH 4 ) + . 



Example 92C 

A solution of Example 92B in 1 M tetrabutyl ammonium fluoride THF solution (2 mL) 
K) was stirred for lhour at room temperature, quenched with 10% NH4CI solution (50 mL) and 
diluted with ethyl acetate (100 mL). The layers were separated, and the organic layer was 
washed with 10% NaCl, dried (MgSC>4) and concentrated to provide a light brown oil which 
was triturated with methylene chloride and filtered to provide 0. 1 g of the desired compound as 
a white solid. 
15 MSm/z320 (M+NH 4 ) + . 

Example 92D 

6-(aminoiminomethvn-N-[4-rhvdroxvmethvnphenvn-2-naphthalenecarboxamide. 

monoftrifluoroacetateHsalO 
20 Example 92C (0. 1 g, 0.33 mmol) was processed and purified according to the 

procedure in Example 95D to provide 15 mg of the desired compound, 
MS m/z 320 (M+H)+; 

■H NMR 300 MHz, (DMSO-d 6 ): 8 10.45 (s, 1H), 9.45 (bs, 4H), 8.75 (s, iH), 8.59 (s, 1H), 
8.32 (d, iH), 8.22 (d, 1H), 8.18 (dd, 1H), 7.92 (dd, 1H), 7.85 (d, 2H), 7.45 (d, 2H), 4.20 
25 (s, 2H); 

Anal, calc'd for C Iy H i7N 3 0 2 -TFA: C 58.20; H, 4.19; N, 9.70. Found: C. 57.80; H, 3.91; 
N, 9.35. 



Example 93 

30 6-(4-aminophenvl)~2-naphthalenecarboximidamide. bisftrifluoroacetate) salt 

Example 93A 

6-cyano-2-naphthalene boronic acid (0.3 g, 1.64 mmol), 4-iodoaniline (0.36 g, 1.64 
mmol), Palladiumf 1, L-Bis (diphenylphosphino)-ferrocenel dichloride (0.13 g, 0.164 mmol) 
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and CsF (0.75 g, 4.92 mmol) are mixed together in DMF (8 mL) heated 20 hours, at 80 °C. 
The mixture is diluted with ethyl acetate (100 mL) washed with 1 N H3PO4, saturated 
NaHCO}, 10% NaCl. dried over anhydrous sodium sulfate. The drying agent filtered, solvent 
removed under vacuum leaving a brown solid. The solid is purified on silica gel eluting with 3: 
5 1 hexanes: ethyl acetate. The fractions corresponding to the desired compound are concentrated 
under vacuum leaving a yellow solid. 0.2 g, 75%. 
MS (M+NH4+): 262. 

Example 93B 

10 6-(4-aminophenvl)-2-nanhthalenecn rhoximidamide. hisfrrifiuoroacernret <alt 

The desired compound is obtained from the material prepared in Example 93A (0.1 g, 
0.41 mmol) using the procedure described in Example 94D Yield: 35 mg, 53% 
MS (M+H) + 262: 

15 IH NMR 300 MHz, (DMSO-d 6 ): 5 9.45 (bs, 2H), 9.35 (bs. 2H), 8.45 (d, 1H), 8.22 (s, IH), 
8.15 (d, IH), 8.10 (d, IH), 7.99 (dd, 1H), 7.79 (dd, 1H), 7.65 (d, 2H), 6.95 (d. 2H), 4.80 
(bs, 3H); 

Anal, calc'd: C 2 i H 17 N 3 0 6 F 6 : C, 51.54, H, 3.50, N, 8.59, Found: C, 51.95, H, 3.84. 
20 Example 95 

methy.L2 = |:4,rrf6.(a^^ 

mono(triflnnroacetate) salt 

Example 95 A 

25 4-AcetamidophenoI (5 g, 33 mmol) is dissolved in THF (100 mL) treated with Cesium 

carbonate ( 10.25 g, 33 mmol) and Methyl bromoacetate (3.4 mL. 36 mmol) and stirred 24 
hours at room temperature. The reaction mixture is diluted with water (100 mL) and 
concentrated under vacuum. The residue is dissolved in ethyl acetate (100 mL) washed with I 
N H3PO4 (20 mL), saturated NaHCO^ (20 mL), 10% NaCl (20 mL) and dried over anhydrous 
Na 2 S0 4 . The drying agent is filtered and the solvent removed under vacuum leaving the desired 
compound as a white solid, 6.8 g, (92%). 
MS (M+NH 4 +): 241. 

Example 95R 
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The material obtained in Example 95A is treated with 2 N HCI (75 mL) and refluxed for 
3 hours. The clear mixture is cooled to room temperature then concentrated under vacuum to an 
off white solid as the desired compound. 6 g, 92%. 
MS (M+NH 4 +): 198. 

5 

Example 95C 

6-carboxy-2-naphthonitrile (0. 1 g, .51 mmol) is dissolved in DMF (5 mL) cooled in an 
ice bath to 5 °C. To the homogeneous mixture is added Diisopropylethylamine (0.18 mL, 1.05 
mmol) and O- (7-Azabenzotriazol-l -yl)-N, N, N\ N'-tetramethyluronium hexafluorophosphate 

10 (HATU). The resultant slurry is stirred at 5 °C 45 minutes. To this slurry is added the material 
obtained in Example 95B (0. 1 2 g, .56 mmol) and the mixture is stirred at room temperature 
overnight. The next day, the reaction mixture is diluted with ethyl acetate (100 mL) washed 
with 1 N H3PO4 (20 mL) ? saturated NaHC0 3 (20 mL), 10% NaCI, dried over anhydrous 
Na2S04 filtered and solvent removed under vacuum yielding the desired compound as a brown 

15 solid. 0.2S g, 65%. 
MS (M + NH 4 )+: 378. 

Example 95D 

methvl 2-l4-in6-(aminoiminomethvl)-2~naphthalenvHcarbonvMamino1phenoxvlacetate. 
20 mono(trifhioroacetate) salt 

The material obtained in Example 95C (0.28 g, .78 mmol) is dissolved in methanol 
saturated with HCI (g) (30 mL) stirred 1 8 hours at room temperature. The solvent removed 
under vacuum and the resultant yellow solid is treated with 2 M NH3/methanol (20 mL). This 
solution is refluxed 6 hours, cooled, solvent removed under vacuum and the resulting brown 
25 solid is purified by reverse phase HPLC. The desired compound is obtained from 
lyophilization. 19.3 mg, 20%. 
MS (M+H)+: 378 

! HNMR 300 MHz, (DMSO-d 6 ): 5 10.45 (s, 1H), 9.45 (bs, 4H), 8.65 (d, 1H), 8.59 (s, 1H), 
8.15 (d, 1H), 8.10 (d, 1H), 8.08 (d, 1H), 7.92 (d, 1H), 7.75 (d, 2H), 6.98 (d, 2H), 4.80 (s, 
30 2H), 3.75 (s, 3H), 

Anal, calc'd: C23H21N3O6F3: C, 56.10, H, 4.3, N, 8.53, Found: C, 55.80, H, 3.93, N, 8.33. 

Example 96 

fE)-6-r2-r(3-hvdroxvmethvl)phenvnethenvll-2-naphthalenecarboximidamide, 
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mono(trifluoroaeetate¥saln 
Example 96A 

The above was prepared from 3-iodobenzyl alcohol using the procedure in Example 

5 41 A. 

MS (DCI/NH3) m/z (M+NH 3 ) + 303. 

Example 96B 

fE)-6-r24i3-hvdroxvmethvnnhenvnethf-nvn -2-naphtha)enecarhnximidamirip.. 
1(1 mono('trifluoroacetate)^salt') 

The above was prepared from Example 96A using method from Example 40D. 
MS (DCI/NH3) m/z (M+H) + 303; 

1 H-NMR (300 MHz, DMSO-d 6 ) 5 9.18 (br, 4H), 8.45 (s, 1H). 8.17 (s. 1H), 8.13-8.04 (m, 
3H). 7.81 (dd. IH), 7.64 (s. IH), 7.57 (d. 2H), 7.51 (d, 1H) 7.39 (t, 1H). 7.28 (d, IH), 
15 5.27 (t, IH), 4.55 (d. 2H); 

Anal, calc'd for C22H19N2O3F3 3/10 TFA: C, 60.64; H, 4.35; N. 6.28. Found: C, 60.53; H, 
4.87; N. 6.57. 

Example 97 

20 6-(2-phenyl-l-cyclopropvl)-2-nanhrhalenecarhn ximidnmide. monoitTifliioroacetntftM'snlrt 



Example 97A 

Copper (I) chloride (43 mg, 0.4 mmol), powdered zinc (26 mg, 0.4 mmol) were 
suspended in I mL dioxane for 1 8 hours. The product from Example 41 B (60 mg, 0.2 mmol) 
was added and stirred and heated at 95 °C for 20 hours. The reaction mixture was concentrated 
on silica gel and purified by silica gel chromatography to give the desired compound. 
MS (DCI/NH3) m/z (M+NH 3 ) + 287. 

Example 97B 

6-(2-phenyl-l-cvclopropvn-2-nanhthalener arhnximidMmide. monr>ttrif]unrnncefareX<=alt) 
The above was prepared from Example 1 using method from Example IB. 
MS (DCI/NH3) m/z (M+H) + 287; 
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»H-MMR (300 MHz, DMSO-d 6 ) 5 9.41 (s, 2H), 9.16 (s, 2H). 8.46 (s, IH), 7.83 (d, 2H), 
7.6:: (s, IH), 7.58 (dd, IH), 7.34 (dd, 1H), 7.35-7.29 (m, 3H), 7.25-7.17 (m, 2H) 2.38-2.28 
(m, 2H), 1.61 (t, 2H); 

Ana . calc'd for C22H19N2O2F3 1/10 TFA: C. 65.00: H. 4.70: N, 6.84. Found: C 65.22; H, 
5.23; N, 5.10. 

Example 98 

(E)-6-12-|4-(aminomethvnphenvl lethenvn-2-naphthalenecarboximidamide. 

bis(trifluoroacetate)(sa]t) 

Example 98A 

The desired compound was prepared using ethene under 500 atm pressure in a manner; 
Analagous to that of Example 41 A. 
MS (DCI/NH3) m/z (M+NH3)* 197. 



Example 98B 

4- (Aminomethyl)-iodobenzene hydrochloride (I g, 3.7 mmol) and Boc anhydride (1.22 
g, 5.6 mmol) were mixed with 10% NaOH (15 mL), ethyl acetate (20 mL) and stirred 2 hours. 
The organic layer was washed with 5% sodium bicarbonate (2x, 10 mL), dried (magnesium 
20 sulfate), and concentrated to give 1.22 g of desired compound. 
MS (DCI/NH3) m/z (M+NH 3 )+ 351. 

Example 98C 

The desired compound was prepared using the product from Example s 98A and 98B in 
25 a manner analagous to that of Example 41 A. 
MS (DCI/NH3) m/z (M+NH 3 ) + 402. 

Example 98D 

(E)-6-[2-r4-(aminomethvr)phenvllethenvll-2-naphthalenecarboximidamide> 
30 . bis(trifIuoroacetate)(salt) 

The above product was prepared in a manner analogous to that of Example 40D with the 
addition of trifluoroacetic acid in methylene chloride to remove the Boc group. 
MS (DCI/NH3) m/z (M+H)+ 302; 

-123- 



BNSDOC1D: <WO 9905096A2 J > 



SUBSTITUTE SHEET (RULE 26) 



WO 99/05096 PCT/US98/15386 

1 H-NMR (300 MHz. DMSO-d 6 ) 8 9.43 (s. 2H), 9. 1 1 (s. 2H). 8.46 (s. IH). 8.16 (br, 3H). 
8.15 (d. 1H). 8.04 (d. IH), 7.82 (dd. 1H). 7.75 (d. IH), 7.54 (s. IH) 7.50 (d. 1H). 4.08 (d, 
2H); 

Anal, calc'd for C24H21 N 3 0 4 F 6 2/5 TFA: C, 50.46; H, 3.63: N, 6.99. Found: C: 50.37; H, 
5 3.86; N, 7.05. 

Example 99 

methyl f7-(aminoimino methvlV2-methoxv-1-naphthalenvl Carbamate. 
mono(trifluoroacetate)(salt1 
10 The desired compound was prepared using material prepared as described in Example 

90D and utilizing the procedures described in Example 91 A and Example 40D. 
MS (DCI/NH3) m/z (M+H) + 306; 

'H-NMR (300 MHz, DMSO-d 6 ) 8 9.33 (s. 2H), 8.98 (s, 2H), 8.63 (s. IH), 7.99 (d. IH), 
7.60 (dd. IH). 7.58 (s. IH), 7.54 (d. IH). 7.35-7.20 (m. 5H), 4.52 (s. 2H); 
15 Anal, calc'd for C21H20N3O3F3 13/5 TFA: C, 44.03; H. 3.19: N, 5.89. Found: C; 43.97; H, 
3.55; N. 6.10. 

Example 100 

7-methoxv-8-(2-pvrimidinvlamino)-2-n aphthalenecarboximidamide. bisCtrifluoroacetateXsnlO 
20 The desired compound was prepared using material prepared as described in Example 

90D-and-utilizing-the-procedure.sdescribed-in-Example-9-lA-and-Example_4()D 

MS (DCI/NH3) m/z (M+H) + 322; 

'H-NMR (300 MHz. DMSO-d 6 ) 8 9.35 (s, 2H), 8.90 (s, 2H). 8.34 (s. IH), 8.11 (d, IH), 
7.90 (d. IH), 7.72 (d, IH), 7.60 (dd, IH), 7.47 (s. 2H), 6.70 (d, 2H) 6.49 (d, 2H), 3.88 (s, 
25 3H), 3.64 (s. 3H); 

Anal, calc'd for C 2! H20N3O4F3 1/10 TFA: C, 56.90; H, 4.53; N, 9.38. Found: C: 56.8X: H, 
4.41; N. 9.43. 

Example 101 

30 7-methoxv-8-r(phenvlmethvl)aminn1 -2-nanhthalenecarboximidamiH P 

mono(trifluoroacerate)(salt) 

Example 101 A 
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4-Bromostyrene (4.8 g, 26.2 mmol) was dissolved in 100 mL THF and cooled to -78 
°C. Butyl lithium (2.5 M in hexanes. 28.8 mmol) was added dropwise and stirred 5 minutes. 
Iodine in THF was added dropwise until an orange/red color persisted. Concentrated aqueous 
ammonium chloride (20 mL) was added and the reaction was warmed to room temperature, 
5 diluted with ether, washed with 10% Na2S2C>5 solution (Ix, 50 mL), and brine (Ix. 50 mL), 
dried (magnesium sulfate), and concentrated to give the desired compound. 
MS (DCI/NH3) m/z 122. 

Example 101B 

K) The product from 104A (2.35 g, 10.2 mmol), 1.6 mL 60%, N-methylmorphiline-N- 

oxide/water solution, 3.75 mL acetone, 0.1 mL water were stirred 1 hour. 20 mL Osmium 
tetroxide/tot-butanol solution (0.02 rnmol/mL) was added and stirred at 0 °C for 20 hours. The 
) reaction was concentrated on silica gel and purified by silica gel chromatography to give the 

desired compound. 

15 MS (DCI/NH3) m/z (M+NH 3 ) + 282. 

Example 101 C 

The desired compound from Example 104B is coupled using Method 41 A. 
MS (DCI/NH3) m/z (M+NH 3 ) + 333. 

20 

Example 101D 

7-methoxv-8-f(phenvlmethvl)amino1-2-naphthalenecarboximidamide. 
mono( trifluoroacetateHsalt) 
The above was prepared from Example 104C using method described in Example 40D. 
25 MS (DCI/NH3) m/z (M+H)+ 333; 

1 H-NMR (300 MHz, DMSO-d 6 ) 5 9.42 (s, 2H), 9.12 (s, 2H), 8.45 (s, 1H), 8.15-8.05 (m, 
4H), 7.81 (dd, IH), 7.63 (d, 2H), 7.48 (d, 2H), 7.39 (d, 2H), 4.56 (t, 1H), 3.45 (d, 2H); 
Anal, calc'd for C23H21N2O4F3 2/5 TFA: C, 58.19: H, 4.39; N, 5.71. Found: C. 58.17; H, 
4.41; N, 5.87. 

30 

Example 102 

7-methoxv-8-(nhenvlamino)-2-naphthalene carboximidamide. mono(trifluoroacetate)(salt) 

Example 102 A 
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Tert-butylcarbamate (3.62 g, 15.7 mmol) was dissolved in 63 mL propunol. 1 IX mL 
NaOH/water solution (0.4 N). te/v-butyl hypochlorite (5.5 mL. 47. X mmol ). and 
(DHQD)2PHAL (612 mg. 0.61 mmol) in 50 mL propanol were added and stirred 10 minutes. 
The product from Example 2 (3.62 g. 15.7 mmol). and KoOsCLrZ water (211 mg. 0.63 mmol) 
5 wen: added and stirred 24 hours. The reaction was concentrated and recrystallized from 
ethanol/hexanes to give the desired compound. 
MS (DCI/NH3) m/z (M+NH 3 ) + 3X1. 

Example 102B 

K) The above was prepared from Example 102 using the method described in Example 

41A. 

MS (DCI/NH3) m/z(M+H) + 415. 

Example 1()?C 

15 7-methoxv-X-(phenvlumino)-2-nanhthalener;i r boximidamide. mnnntirifluomacet.-itf-Vsnlt) 

The above was prepared from Example 102B using the method described in Example 

94D. 

MS (DCI/NH3) m/z (M+H) + 264; 

'H-NMR (300 MHz. DMSO-d 6 ) 8 9.42 (s. 2H), 9.07 (s. 2H), X.45 (s, 1H). 8.33 (br, 3H), 
20 X.16-X.03 (m, 4H) 7.75 (d, 2H), 7.56 (s, 2H), 7.49 (d, 2H), 5.49 (br 1 h), 4.2X (br 1H), 

3 62-(mv-2-H-); _ 

Anal, calc'd for C 2 5H23N30 5 Fry5 TFA: C, 37.30; H, 2.51; N, 3.74. Found: C; 37.06; H, 
3.12; N, 4.42. 



Examnle 103 

7-methoxv-X-((4-methoxvnhenvl )aminol-2-naDhthalenecarboximidamide 

monofcriflijoroacetateXsalt') 

Example 103 A 

4-Bromobenzaldehyde (600 mg. 3.24 mmol), 16.2 mL dimethylamine in THF (32.4 
mmol), and sodium triacetoxyborohydride (1.24 g, 5.X mmol) were suspended in 
dichloroethane (10 mL). The reaction mixture was concentrated, diluted with water acidified to 
pH=2 and extracted with ether (3x, 20 mL). The aqueous solution was basified with 
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NaOH/water to pH=12 and extracted with methylene chloride (3x, 30 mL, acidified with 
HCl/methanol and concentrated to give the desired compund. 
MS (DCI/NH3) m/z (M) + 214. 

5 Example 103B 

The above was prepared from Example 107 A using method from Example 41 A. 
MS (DCI/NH3) m/z (M+H) + 313. 

Example 103C 

10 7-methoxy-X-r(4-methoxvphenvl)aminol-2-naphthalenecarboximidamide. 

monoftrifluoroacetateUsaln 
The above was prepared from Example 103 using method from Example 40D. 
MS (DCI/NH3) m/z (M+Hr 294; 

1 H-NMR (300 MHz, DMSOd 6 ) 5 9.43 (s, 2H), 9.1 1 (s, 2H), 8.46 (s, lHh 8.18-8.06 (m, 
15 4H), 7.84 (d, 4H), 7.60 (s, 2H), 7.56 (s, 1H), 4.53 (s, 2H), 3.05 (s, 6H); 

Anal, calc'd for C26H25N3O4F6 7/5 TFA: C, 48.46: H, 3.73; N, 5.91. Found: C 48.36; H, 
4.25; N, 6.19. 

Example 104 

20 (EV6-|2-f4-( 1 , 2-dihdvroxvethvnnhenvllethenvH-2-naphthalenecarboximidamide. 

mono(trifluoroacetate)(salt) 

Example 104A 

The above was prepared from 4-bromobenzyl alcohol and the compound prepared in 
25 Example 98 A using the method from Example 41 A. 
MS (DCI/NH3) m/z (M+NH 3 ) + 303. 

Example 104B 

(E)-64244-f 1 , 2-dihdvrox vethvltohenvl lethenvl 1-2-napht halenecarboximidamide. 
30 mono(trifluoroacetate)fsalt > ) 

The above was prepared from Example 104A using method from Example 40D. 
MS (DCI/NH3) m/z (M+H) + 303; 

1 H-NMR (300 MHz, DMSO-d 6 ) 5 9.00 (br, 4H), 8.44 (s, 1H), 8.15-8.01 (m, 4H), 7.81 (dd, 
1H), 7.64 (d, 2H), 7.48 (d, 1H), 7.36 (d, 2H), 5.21 (br, 1H) 4.53 (s, 2H); 
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Anal, calc'd for C22H19N2O3F3 4/5 TFA: C, 55.84; H. 3.93; N, 5.52. Found: C. 55.60; H, 
3.93; N, 6.41. 

Example 105 

5 rE>-r>4244-riR-amino-24ivdrox vethvr)phe,nvllethenvll-2Hiaphthalenecarhoxirnidarnide. 

bisftrifluoroacfitarftVsalt^ 

Examnle 105 A 

Using the procedure described for Example 121 A, and substituting N-BOC-p- 
10 iodophenylalanine (BACHEM Bioscience Inc.) for 4-iodoaniline, the desired compound was 
obtained. 

MS (DCI/NH3) m/z 458 (M+NH4) + ; 

'H NMR (300 MHz. CDCI3) 8 1.35 (s, 9H). 2.90 (t, IH), 3.09 (dd, IH). 4.15 (m, IH), 7.20 
<d, 1H). 7.36 (d. 2H). 7.56 (d, 2H). 7.78 (d, IH). 7.85 (d. 1H), 8.12 (d. 1H). 8.17 (d, IH), 
15 8.32 (s, 1H), 8.62 (s, 1H). 

Example 105B 

Using the product obtained in Example 105A and the procedure described in Example 
40D the desired compound was obtained. 
2() MS (ESI ) m/z 458 (M+H) + ; 

LH-MM.R_(3(K)JViHz, DMSO)8 1.35 (s, 9H^.90Jd^lH). 3.10 (dd, 1H),4.13 (m, IH), 

7.10 (d. IH), 7.36 (d, 2H), 7.55 (d, 2H). 7.78 (dd, I H), 7^5~(ddTlH)78 .Ti^dTTH)?^ 19~ 
(d, IH), 8.30 (s, IH), 8.50 (s, IH), 9.22 (s, 2H), 9.42 (s, 2H). 

25 Example 105C 

(E)-6-|2-f4-nR-amino-2-hvdroxveth vl)ohenvriethenvri-2-nanhthalenec;irboximid; 1 miHe 

bisftrifluoroacetate>(salt> 
Using the product obtained in Example 105B and the procedure described for Example 
124D, the desired compound was obtained. 
3() MS (ESI) m/z 358 (M+H) + ; 

1 H NMR (300 MHz. DMSO) 5 3.02 (m, IH), 3.19 (dd, 1 H). 3.63 (t. 1 H), 7.39 (d, 2H), 7.58 
(d. 2H), 7.76 (d. IH), 7.88 (d, IH), 8.15 (d, IH), 8.19 (d, IH), 8.30 (s, IH). 8.51 (s, IH), 
9.41 (s, 2H), 9.80 (s, 2H); 
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Anal, calc'd for C24H20F3N3O4H2O: C 58.90: H. 4.53; N. 8.59. Found: C, 58.75; H, 4.22; 
N, 8.28. 



Example 106 

5 7-methoxv-8-r2-p\Timidinylamino)-2-naphthalenecarboximidarnide t bis(trifluoroacetate)fsalt) 

Example 106 A 

Sodium borohydride (0.22 g, 5.8 mmol) was added to a suspension of (4- 
bromobenzoyI)methanol (2.5 g. 1 1.6 mmol, Maybridge Chem. Co.) and 25 mL abs. ethanol. 

10 The reaction mixture was stirred at reflux for 1 hour. After cooling to room temperature, the 
ethanol was evaporated under vacuum, and water was added to the residue. The mixture was 
extracted with CH2G2. The extracts were washed with saturated aqueous sodium chloride, 
dried over MgS04, filtered, and evaporated under vacuum to afford the desired compound. 
MS (DCI/NH3) m/z 234/236 (M+NH 4 ) + ; 

\5 "H NMR (300 MHz. CDC1 3 )5 2.10 (t, 1H), 2.62 (d, 1H), 3.63 (rn, 1H), 3.78 (m, 1H), 4.81 
(m, IH). 7.25 (d, 2H), 7.50 (d, 2H). 

Example 106B 

Using the product obtained in Example 106A and the procdure described in Example A- 
20 2262 1 8- A, the desired compound was obtained. 
MS (DCI/NH3) m/z 331 (M+NH4) + ; 

"H NMR (300 MHz, CDCI;v)d3.45 (t, 1H), 4.59 (q, 1H), 4.76 (t, IH), 5.36 (d, 1 H), 7.42 (d, 
2H), 7.59 (d, 2H), 7.78 (dd, 1H), 7.85 (dd, 1H), 8.10 (d, 1H), 8.15 (d, 1H), 8.30 (s, IH), 
8.61 (s, 1H). 

25 

Example 106C 

7-methoxv-8-r2-pvrimidinvlamino)-2-naphthalenecarboximidamide. bis(trifluoroacetate)(salt) 
Using the product obtained in Example 106B, and the procedure described in Example 
40D, the desired compound was obtained. 
30 MS (ESI) m/z 331 (M+H)+; 

»H NMR (300 MHz, DMSO) 5 3.45 (t, 1H), 4.59 (q, 1H), 4.78 (t, 1H), 5.38 (d, 1H), 7.42 
(d, 2H), 7.59 (d, 2H), 7.78 (dd, 1H), 7.84 (dd, 1H), 8.12 (d, 1H), 8.18 (d, 1H), 8.31 (s, 
1H), 8.50 (s, 1H), 9.20 (s, 2H), 9.43 (s, 2H); 
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Anal, caic'd for C 2 }H 19F3N0O4 H2O: C. 59.74: H. 4.58: N. 6.06. Found: C. 59.95: H. 4.17: 
N, 6.13. 

Example 107 

(E)-6-[2^|4-fdimethvlamino)methvllphenvl lethenvri-2-nanhthnlenf-carboximidarnide. 

b is Ctri fl uoro acetate) (sal t) 

Example 107 A 

Using the procedure described for Example 121 A. and substituting 3- 
benzyloxybromobenzene (Chem. Ber.124 (1), 163. 1991 ) for 4-iodoaniIine. the desired 
compound was obtained. 
MS (DCI/NH3) m/z 377 (M+NH4)+; 

IH NMR (300 MHz. CDC1 3 )5 5.11 (s, 2H), 7.02 (d, 1H). 7.20 (m. 2H). 7.29 (d. 1H). 7.31 
(d. 1H). 7.42 (m. 3H). 7.60-7.75 (m, 3H). 7.89 (t. 2H). 8.08 (s. 1H). 8.21 (s. 1H). 

Example 107R 

(E)-6-|2-[|4-(dimethvlamino)methvl]ohenvn ethenvri-2-n : >phthalenecarhoxiinidamide. 

bi.sftrifluoroacetateKsalP 
Using the product obtained in Example 108B, and the procedure described in Example 
40D. the desired compound was obtained. 

-MS-(-ESI-)m/z-37X(M_+H)±; 

»H NMR (300 MHz, DMSO) 8 5.18 (S, 2H), 7.12 (dd, 1H^7.22 (d, 1H), 7^28 (m. 1H),~ 
7.40 (t, 3H), 7.45 (t, 3H), 7.79 (dd. 1H), 7.85 (dd, IH), 8.16 (d, 1H), 8.20 (d. 1H). 8.35 (s, 
1H). 8.50 (s, IH). 9. 30 (s, IH); 

Anal, caic'd for C 2X H 21 F 3 N 2 O.r0.25 H 2 0: C, 67.94; H, 4.38; N. 5.66. Found: C. 67.80; H, 
4.48; N. 5.43. 

Example 108 

(E)-6-f2-r4-(hvdroxvmethvnDhenvnethe.n v H-2-naphth3lenecarhnximiHnmiH P | 

mono(trifluoroacetate)(salr) 

Using the product obtained in Example 108A and the procedure described in Example 
94D the desired compound was obtained. 
MS (ESI) nVz 287 (M+H) + ; 
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»H NMR (300 MHz, DMSO) 8 6.89 (m. 1H), 6.98 (t, 1H), 7.03 (d, 1H), 7.29 (t, 1H), 7.78 
(dd, 1H), 7.88 (dd, 1H), 8.13 (d, IH), 8.17 (d, 1H), 8.32 (s, IH), 8.50 (s. 1H), 9.40 (s, 
5H); 

Anal, calcd for C 2 i H15F3N2O3O.5 H 2 0: C, 61.62; H, 3.94; N, 6.84. Found: C, 61.29; H, 
5 3.81; N, 6.59. 

Example 109 

4-[r6-(aminoiminomethvlV2-naDhthalenvnethvnvn-L>phenvlalanine. 
mono(trifluoroacetate)fsalt) 

10 

Example 109 A 

To a solution of the product from Example 8D (2. 1 3 g, 1 0.08 mmol ) and UBH4 (121 
mg, 5.55 mmol) in THF (5 mL) was added toluene (2 mL), and the THF was boiled off using a 
short-path distillation apparatus over several hours. The reaction was then heated at 70°C for 2 

15 hours, cooled, quenched with 1 M HCL and extracted with 2x ethyl acetate. The extracts were 
washed with water and brine, dried over Na2SC>4, and condensed. The crude product was 
chromatographed on SiC>2 using 50% ethyl acetate^exanes as eluent, to yield 1.12 g (61%) of 
the desired compound. 
MS (DCI (NH3)) m/z201 (M+NH 4 )+; 

20 »H NMR (300 MHz, CDCI3) 5 8.22 (s, 1 H), 7.90 (m, 3H), 7.61 (m, 2H), 4.92 (d, 2H), 1.84 
(t, 1H). 

Example 109B 

To a solution of the product from Example 109 A (2. 1 2 g, 1 1 .57 mmol) and LiBr (1.11 
25 g, 12.73 mmol) in DMF (100 mL) was added PBr3 (1.21 mL, 12.73 mmol) at 0°C and the 
reaction was warmed to room temperature, and stirred for 1 hours. The reaction was then 
quenched with pH 7 buffer, and extracted with 3x diethyl ether/hexanes. The extracts were 
washed with 2x water and 2x brine, dried over NaoSC^, and condensed, to yield 2.72 g (96%) 
of the desired compound. 
30 MS (DCI (NH3)) m/z 185 (M+NH 4 -Br) + ; 

*H NMR (300 MHz, CDCI3) 5 8.22 (s, 1H), 7.92 (s, 1H), 7.90 (s, 2H), 7.62 (dd, 2H), 4.64 
(s, 2H). 

Example 109C 
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To a solution of NaH (60% in mineral oil, 44 mg, I.I mmol) in DMF (5 mL) was 
added 4-ethylphenol (122 mg. 1 .0 mmol). and the reaction was stirred at room temperature for 
20 minutes. The product from Example 109B (270 mg, 1.1 mmol) was then added, and the 
reaction was stirred for 10 minutes. The crude reaction mixture was chromatographed on SiCb 
5 using hexanes as eluent, to yield 220 mg (77%) of the desired compound. 
MS (DC1 (NH3)) m/z 305 (M+NH4) + ; 

»H NMR (300 MHz. CDCI3) 5 8.22 (s. 1H), 7.95 (s. 1H). 7.93 (s, 1H), 7.91 (s, 1H), 7.66 
(dd, 1H), 7.61 (dd. 1H). 7.15 (d, 2H), 6.94 (d, 2H). 5.22 (d, 2H), 2.60 (q, 2H), 1.21 (t, 
3H). 

10 

Examnle 109D 

4-n6-(aminoiminomet hvl)-2-naphthalenvriethvnvll-L-phenvlalanine. 
monoCtriflunrnMcetateVsalt) 
The desired compound was prepared from Example 109C and the procedure of Example 

15 55D. 

MS (DCI/NH3) m/z 305 (M+H) + ; 

'H NMR (300 MHz, DMSO-d 6 ) 5 1.15 (t. 3H), 2.14 (s, 3H), 2.56 (q. 2H), 5.30 (s, 2H), 
6.9X (d. 2H), 7.14 (d, 2H), 7.74 (dd, 1H), 7.S2 (dd, 1H), 8.15 (m, 3H), 8.48 (s, 1H), 9.01 
(br s, 2H), 9.62 (br s, 2H); 
20 Anal, calc'd for C 2 oH 2 oN 2 0- 1 .4 CH4SO3: C, 58.56; H, 5.88; N, 6.38. Found: C, 58.55; H, 

5.56;_N,_6.3_9 



Example 1 1 1 

6-(3-formvlDhenvn-2-nanh thalenecarboximidamide. monorrrifluoroacetate)(salt) 

25 

Example ) I 1 A 

The product from Example 28B (334 mg, 1.11 mmol), palladium acetate (25 mg, 0.1 1 
mmol), dppf (123 mg, 0.22 mmol) were dissolved in degassed DMF (5 mL) and stirred at 
room temperature for 1/2 hour. Cesium carbonate (902 mg, 2.8 mmol) and 2- 
30 formylphenylboronic acid (25 1 mg, 1 .27 mmol) were added and stirred under nitrogen at 80 °C 
for 1 hour, poured into pH 7 buffer, extrated with diethyl ether (3x. 20 mL), and dried. The 
desired compound was purified by chromotography eluting with 10% ethyl acetate/ hexanes. 
MS (DCI/NH3) m/z (M+NH 3 )+ 275. 
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Example I 1 IB 

6-(3-formvlphenvr)-2-naphthalenecarboximidami(1e. monoftrifluoroacetateKsalt) 
The above product was prepared in a manner analogous to that of Example IB. 
MS (DCI/NH3) m/z (M+H) + 274; 

] H-NMR (300 MHz, DMSO-d6) 5 10.16 (s, IH), 9.47 (s, 2H), 9.10 (s, 2H), 8.54 (s, IH), 
8.52 (s, IH), 8.41 (s, IH), 8.28-8.23 (m, 3H), 8.12 (dd, 1H), 8.00 (dd, IH), 7.87 (dd, 1H), 
7.80 (t, 1H); 

Anal, calc'd for C20H15N2O3F3 2/5 TFA: C, 59.28; H, 3.70; N, 6.34. Found: C; 59.36; H, 
3.89; N, 7.21. 

Example 1 1 2 

(E)-6-|2-(l, 2, 3, 4-tetrahydro-6-isoquinolinyl)ethenyl]-2-naphthalenecarboximidamide, 

bis(trifluoroacetate)(salt) 

l- s Example 1 12A 

The above was prepared from Example 127 using method described in Example 41 A. 
MS (DCI/NH3) m/z (M+H) + 41 1. 

Example 1 12B 

20 (E)-M2-n. 2. 3. 4-tetrahvdrO'6-isoquinolinvnethenvl1-2-naphthalenecarboximidamide. 

bis(trif1uoroacetate)(salO 
The desired compound was prepared by the method described in Example 40D. 
MS (DCI/NH3) m/z (M+H) + 328; 

l H-NMR (300 MHz, DMSO-d 6 ) 5 9.36 (s, 2H), 9.25 (s, 2H). 9.10 (d, 2H), 8.41 (s, IH), 
25 7.99 (t, 2H). 7.89 (d, IH), 7.78 (d, IH), 7.71 (dd, IH), 7.56 (m, 4H). 7.43 (s, IH), 3.1 1 
(br, 2H) 2.16 (br 2H), 1.78 (br, 2H); 

Anal, calc'd for C26H23N3O4F6 3/5 TFA: C, 52.31; H, 3.81; N, 6.72. Found: C, 52.13; H, 
4.42; N, 7.23. 

30 Example 1 1 3 

(EV 6-f2-r3-r2-hvdroxvethvl)phenvnethenvll-2-naphthalenecarboximidamide. 

monoftrifluoroacetateMsalt) 

Example 1 13A 
-133- 



SUBSTITUTE SHEET (RULE 26) 

BNSDOCID: <WO 9905096 A2 J _> 



WO 99/05096 PCT/US98/15386 

The above was prepared from 2-bromo-3 (hydroxyethyl)alcohol and the compound 
prepared in Example 98A using method described in Example 41 A. 
MS (DCI/NH3) m/z (M+NH 3 ) + 317. 

> Examnle 1 QB 

(E)- fi-r2-r3-r2-hvdroxvethvl^nh envnethp.nvn-2-nanhthalenecarhoximidamirift. 

mono(trifluoroacetate')(salt) 
The above was prepared from Example 1 13A using method described in Example 40D. 
MS (DCI/NH3) m/z (M+H) + 317; 
10 'H-NMR (300 MHz. DMSO-d 6 ) 5 8.9 (br, 4H). 8.46 (s, 1H), 8.17 (s, 1H), 8.13-8.03 (m, 
3H), 7.82 (dd, 1H). 7.54 (s, 2H), 7.49 (s, 2H). 7.33 (t, 1H) 7.18 (d. 1H), 4.71 (t, 1H), 3.66 
(m, 2H). 2.78 (t. 2H); 

Anal, calc'd for C23H21N2O3F3 3/10 TFA: C, 61.41; H. 4.66; N, 6.09. Found: C, 64.18; H, 
4.92: N, 6.5 1 . 

15 

Examnle 1 14 

6-(aminoiminomethvl)-4-r3Turanvn-N-f 4-(trifluornmethvl)nhenv|[-2-nnnhthalenecnrhoxMmirlp 

monoOTifliinroacetate^salt) 

Examnle 1 1 4A 

- The -Pi°^Lfrom^Ex^m^ (Xfi 

mg, 0.53 mmol), and DMAP (5 mg, 0.04 mmol) were dissolvedTrTTHF r (5 rnljandlt^edfor 
24 hours. The reaction mixture was concentrated on silica gel and purified by chromotography 
( Biotage Flash 40) using ethyl acetate/hexanes. 
MS (ESI) m/z(M+H) + 406. 

Example I 14B 

6-(aminoiminomethvl)-4-(3-fur^nvl)-N44-(trin l mromethvnnhen v n-2-nanhthnl P necMrhnx.- l miHP 

mono(trifliinrn;i. etate)rsalt) 
M) 

The above was prepared from Example 1 14A using method described in Example 1 B. 
MS (CI) m/z (M+H) + 424; 



20 



25 
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'H-NfMR (300 MHz, DMSO-d 6 ) 5 10.91 (s, 1H). 9.51 (s, 2H). 9. 1 I (s. 2H). 8.69 (s. 1H), 
8.61: (s, 1H). 8.43-8.35 On. 2H), 8.18 (d. 1H). 8.06 (d. 2H). 7.98 (t. 1H), 7.92 (dd. 1H), 
7.7!> (dd. 2H) 7.14 (m, 1H); 

Ana . calc'd for C25H17N3O4F6 1/10 TFA: C. 55.37; H, 3.15: N, 7.70. Found: C. 55.44; H, 
3.15. N. 7.31. 

Example 1 1 5 

6-(airunoiminoiTiethvn-4-(3-furanvl)-N-(4-pvridinvn-2-napritrialenecarboxamide. 

dihvdrochloride 

Example 1 1 5A 

The above product was prepared in the manner of Example 1 14A. 
MS (ESI) m/z (M+H)+ 340. 

15 Example 1 15B 

6-(aminoiminomethvl)-4-(3-furanvr)-N-(4-pyridinvl)-2-naphthalenecarboxamide. 

dihvdrochloride 

The above was prepared from Example 1 15A using method described in Example IB. 
MS (AP/CI) m/z (M+H) + 357; 
20 1 H-NMR (300 MHz, DMSO-d A ) 8 12.43 (s, 1H), 9.69 (s, 2H), 9.40 (s, 2H), 8.94 (s, 1H), 
8.81 (d, 2H), 8.65 (s. 1H), 8.58-8.56 (m, 2H), 8.49 (s, 1H), 8.42 (d, 1H), 8.30 (m, 1H) 
7.97-7.95 (m, 2H). 7.27 (s, 1H); 

Anal, calc'd for C2iH 18 N 4 02Ch 37/10 HC1: C, 44.65 H, 3.88 N, 9.92. Found: C 44.72; H, 
3.70; N, 9.51. 

25 

Example 1 16 

6-(aminoi minomethvr)-4-(3-furanvn-N-(lH-pyrazol-3-vl'>-2-naphthalenecarboxamide. 

dihvdrochloride 

3» Example 1 16A 

The above product was prepared in the manner of Example 1 14A. 
MS (ESI) m/z (M+H) + 329. 



Example 1 16B 
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6-faminoiminomethvn-4-(34\]ranv)V N-(lH-nvr;i7ol-^-vlV?M 1 ar>hthalenecarboxamide. 

dihvdrochloride 

The above was prepared from Example 1 16A using method described in Example I B. 
MS (CD m/z (M-H) + 344; 
5 'H-NMR (300 MHz, DMSO-d 6 ) 5 I 1.16 (s, 1H). 9.52 (s, 2H), 9.10 (s, 2H). 8.69 (s, 1H), 
8.61 (s. IH), 8.35 (m, 2H). 8.24 (s, 1H), 7.96-7.88 0". 3H), 7.69 (m. IH), 7.15 (s, 1H) 
6.69 (m, 1H); 

Anal, calc'd for C19H17N5O2CI2 9/10 HC1: C, 50.63: H, 4.00; N, 15.54. Found: C. 51.05; 
H, 4.62; N, 14.26. 

10 

Example 1 17 

6-(aminoitTiinomethvr)-4-r^-fiirMn vn-N-r3-nvTidinvn-2-nfinhthalene t :arbox;imidp 

dihvdrochloride 

IS Examnle 1 17A 

The above product was prepared in the manner of Example 1 14A. 
MS (ESI) m/z (M+H) + 340. 

Examnle 1 17R 

20 rv(aminoiminomethvlV4-(3-furanvlV N-(3-nvTidinvn-2-nnphthnlenecarhox- ;i mide 

-— • dihvdrochloride 

The above was prepared from Example 1 17B using method described in Example 1 b7 
MS (CI) m/z (M+H) + 357; 

1 H-NMR (300 MHz, DMSO-d 6 ) 8 10.90 (s, 1H), 9.59 (s, 2H). 9.26 (s, 2H), 9.03 (s, 2H). 
25 X.74 (s. 111). 8.63 (s, 1H), 8.42-X.26 (m, 3H). 8.22 (s, 1H), 7.97-7.91 (m, 2H). 7.47-7.43 
(m. 2H), 7.17 (s. 1H); 

Anal, calc'd for C 2 iH iX N 4 02Cl2 55/10 HC1: C, 40.00 H, 3.76 N, 8.89. Found: C, 40.09; H, 
3.78; N, X.44. 

30 Example 1 IK 

o-(aminoiminomethvn-N-(2. 3-dihv dro- 1 H-indp n -5-vlV?-nanhthalenec::.rboxamide. 

mono(tri fluoroacerate)(saln 

Example 1 1 8A 
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To a solution of the compound prepared in Example 8E (303 mg, 1.4 mmol) in THF 
(30 mL) and propylene oxide (15 mL) was added two drops of Et3N followed by the 5- 
aminoindene (300 mg, 2.2 mmol). The reaction was stirred at room temperature overnight. The 
solvent was evaporated and the product was purified via crystallization from ether to yield 226 
5 mg (56%) of the product as white solid. Mass spectrum (CI+), 313 (M-H)\ 

Example 1 1 8B 

fi-faminoiminomethyl VN-f2. 3-riih vdro- 1 H-inden-5-vl V2-naphthalenecarboxamirie. 

monoftrifluoroacetateVsalt) 

10 The compound prepared in Example 1 18A (205 mg, 0.66 mmol) in THF (20 mL) at 

room temperature, was added butyl lithium ( 1 mL, 1 mmol) followed by chlorotrimethyl silane 
(I80fiL. 1.5 mmol). After 10 minutes the mixture was charged with additional butyl lithium (3 
mL, 3 mmol). The reaction was stirred at room temperature, overnight. The reaction mixture 
was added a solution of 4 N HC1 in dioxane stirred for an hour then added water and 

15 evaporated. The product was purified by MPLC RP Cix with methanoi-water and 0.1% TFA as 
eluent chromatography. The yield of the product as TFA salt with 0.257c water as white solid 
51 mg (17%). 
MS (ESI+) 330 (M+l) + ; 

'H NMR (DMSO-d6) 10.45 (s, IH), 9.51 (s, 2H), 9.21 (s, 2H), 8.66 (s, IH), 8.55 (s, 1H), 
20 8.32 (d, J=8.5Hz, IH), 8.20 (Abq, J=9.0Hz, 2H), 7.90 (dd, Ji=9.0Hz, J 2 =1.5Hz, 1H), 7.73 
(s, 1H), 7.53 (dd, J|=8.0Hz, J 2 =L5Hz, IH), 7.22 (d, J=8.1Hz, 1H), 2.91-2.82 (m, 4H), 
2.04 (quintet, J=7.3Hz, 2H): 

Anal, calc'd for C 2 iH i 9 N 3 OTFA-0.25 H 2 0 C: 61.67; H, 4.61; N, 9.38. Found: C: 61.63; H, 
4.43; N, 9.25. 

25 

Example 1 1 9 

methyl 5-r7-r(aminoiminomethvn-2-nap hthalenvl1oxvlpentanoate. mono(mfluoroacetate^ (salt) 

Example 1 19A 

30 7'hvdroxv-2-cvanonaphthalene 

7-methoxy-2-cyanonaphthalene (2.79 g, 5.23 mmol) and tetrabutylammonium iodide 
(17 mg, 0.157 mmol) were combined in a mixture of benzene (35 mL) and cyclohexanes (17.5 
mL). The resulting solution was added to a rapidly stirring, cooled (ice/water) suspension of 
aluminum triiodide (6.21 g, 15.23 mmol) in a mixture of benzene (35 mL) and cyclohexanes 
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(17 5 mL) under an inert atmosphere. After the addition, the resulting suspension was heated at 
reflux for 2.5 hours. The heating was removed and after cooling to near room temperature, the 
rea( tion mixture was cooled in an ice bath and quenched by the addition of water (100 mL). The 
resulting mixture was further diluted with 2 M aqueous sodium thiosulfate solution (50 mL) and 
extracted with ethyl acetate (3 X 80 mL). The combined organic layers were dried and 
evaporated. The resulting solid was dissolved in a minimum of hot ethyl acetate, diluted hot 
with hexanes to the cloud point and placed in a refrigerator for 2 hours. The desired compound 
was collected by filtration, (1.99 g, 77%). 
MS (DCI (NH3)) m/z 187 (M+NH4) + . 

Example 1 19R 

The resulting product from Example 1 19A was treated with methyl 5-bromovalerate in 
an analogous manner as described in Example 1 19A. 
MS (DCI (NH3)) m/z 301 (M+NH 4 ) + . 



Examnle I T9P 

methyl 5-|7-[faminoiminomethyl )-2-nanhthalenvlln x v1pentanontc. mnnottrifluoroacp.tatr^ (sail) 

The resulting product from Example 1 19B (380 mg, 1.3412 mmol) was treated in an 
analogous manner as described in Example 94D to yield the desired compound (369 mg, 73%). 
20 MS (DCI (NH3)) m/z 301 (M+H) + ; 

!H_NMRJ3M^ {u 2H), 3.600 (s, 3H), 4.150 (t, 

2H), 7.380 (dd, 1H), 7.460 (d. 1 H), 7.640 (dd, IH), 7798oTdTTHxl^^d7r^.lT32r(d; 
IH), 9.230 (v br s, 3H); 

Anal, calc'd for CiTHoo^OyC^HCbF}; C. 55.07; H, 5.1 1; N, 6.76. Found: C, 54.96; H, 
25 5.22: N. 6.66. 

Examnle 170 

(E)-3-|7-raminoiminomethvn-2-methnxv- l-naphfhnlpnvl)-2-prope ; nnmiHp 

mono(trifltior oacetate)fsnin 



Examnle 170A 

The product obtained from Example 53B and acrylamide were subjected to the 
conditions described in Example 41 A to provide the desired compound. 
MS (DCI/NH3) m/z 253 (M+H)+. 
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Example 120B 

(EV3-r7-(aminoiminomethvl)-2-methoxv-1 -naphthalenvl )-2-propenamide. 

mono(trifluoroacetateHsalt) 
5 The product obtained from Example 120A was subjected to the conditions described in 

Example 94D to provide the desired compound. 
MS (DCI/NH3) m/z 270 (M+H)+; 

*H NMR (300 MHz, DMSO) 6 4.02 (s, 3H), 6.90 (d, IH), 7.22 (s, IH), 7.62-7.70 (m, 2H), 
7.74 (d, IH), 8.02 (d, IH). 8.11 (d, IH), 8.15 (d, IH), 8.58 (s, IH), 9.18 (s, 2H), 9.50 (s, 
Mi 2H); 

Anal, calc'd for CnH^F^O^O: C, 50.88; H, 4.52; N, 10.47. Found: C, 50.89; H, 
4.32; N, 10.43. 

Example 121 

6-fr4-aminophenvnethvnvll-2-naphthalenecarboximidamide. bis(trifluoroacetate)(salt) 

15 

Example 121 A 

A mixture of the product obtained in Example 63B (130 mg, 0.73 mmol), 4-iodoaniline 
(173 mg, 0.79 mmol), dichlorobis (triphenylphosphine)palladium (II) (25 mg, 0.0325 mmol), 
copper (I) iodide (2.7 mg, 0.0186 mmol), DMF (0.65 mL), and triethylamine (1.95 mL) was 
20 degassed with N2 and was stirred at 75°-80° for 1.5 hour. The mixture was cooled to room 

temperature, diluted with CH2CI2, washed with water, dried (MgSCU), filtered, and evaporated 
under vacuum to afford an oil which was purified by flash chromatography, eluting with 3: 1 
hexanes: ethyl acetate to afford the desired compound. 
MS (DCI/NH3) m/z 269 (M+H)+. 

25 

Example 1 21 B 

6-f(4-aminophenvnethvnvH-2-naphthalenecarboximidamide. bisftrifluoroacetate)fsalt) 
Using the product obtained in Example 121 A and the procedure described in Example 
40D, the desired compound was obtained. 
30 MS (DCI/NH3) m/z 286 (M+H)+; 

»H NMR (300 MHz, DMSO) 5 6.80 (d, 2H), 7.29 (d, 2H), 7.70 (dd, IH), 7.85 (dd, IH), 
8.09 (d, IH), 8.14 (d, IH), 8.20 (s, IH), 8.45 (s, IH), 9.09 (s, 2H), 9.42 (s, 2H); 
Anal, calc'd for C23H17F6N3O4 O.25 H 2 0: C, 53.34; H, 3.41; N, 8.1 1. Found: C, 53.45; H, 
3.70; N, 7.76. 
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Example 122 

1 , 1 -dimethylethyl r2434r6-faminoimino methvl V2-naphathalenvl1ethvnvn-fi- 
methox^henyllethvllcarbamare. m onoftrifliinroacetateHsaln 

5 

Example 122A 

Using 5-bromo-2-methoxyphenethylamine hydrobromide (Transworld), and the 
procedure described in Example 63C, the desired compound was obtained. 
MS (DCI/NH3) m/z 330 (M+H)+. 

K) 

Example 122R 

Using the procedure described for Example 121 A, and substituting the product obtained 
in Example 122A for 4-iodoaniline, the desired compound was obtained. 
MS (ESI) m/z 427 (M-hH)+. 

15 

Example 122P 

1 , 1 -dimethvlethyl [2-f3-n6-(aminoiminomethvlV2-naphathalenvnethvnvll^- 
rngthoxyphenyriethvllcarbamate , mono(trifluoroacetate^nlt) 
Using the product obtained in Example A-226638-B and the procedure described in 
20 Example 40-D, the desired compound was obtained. 

— __. MS4D_CI/NH;0_m/^4JI^ 

*H NMR (300 MHz, DMSO) 5 1.38 (s, 9H), 2.70 (tTil^TTs^ 

(t, 1H), 7.04 (d, IH), 7.37 (d, 1H), 7.49 (dd, 1H), 7.75 (dd, 1H), 7.85 (dd, IH), 8.11 (d, 
1H), 8.16 (d, IH), 8.30 (s, 1H), 8.48 (s, 1H), 9.07 (s, 2H), 9.42 (s, 2H) ; 
25 Anal, culc'd for C29H30F3N3O.vO.25 H 2 0: C, 61.97: H, 5.47; N, 7.48. Found: C, 61.81; H, 
5.14; N, 7.21. 



Example 123 

1, 1-dimethvlethyl rr4-rf6-(aminoiminomethvl ^.-n a Dhathalenvnethvnvnphenvnmffrhyl] 

carbamate m on oOri fl tioroacetate Ws;il t) 

Example 123 A 

Using 4-bromobenzylamine, and the procedure described in Example 63C the desired 
compound was obtained. 
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Example 123B 

Using the procedure described for Example 12 I A, and substituting the product obtained 
5 in Example 123 for 4-iodoaniline, the desired compound was obtained. 
MS (DCI/NH3) m/z 400 (M+NH4) 4 -. 

Example 123C 

1 , 1-dimethvlethvl [ f4-rf6-(aminoiminomethvl)-2-naDhathalenvHethvnvliphenvnmethvll 
K) carbamate. monoftrifluoroacetateVsalO 

Using the product obtained in Example 123B and the procedure described in Example 
40D. the desired compound was obtained. 
MS (DCI/NH3) m/z 400 (M+H)+; 

l H NMR (300 MHz, DMSO) 8 1.40 (s, 9H), 4.18 (d, 2H), 7.34 (d, 2H), 7.45 ft, IH), 7.5X 
15 (d, 2H), 7.78 (dd, IH), 7.86 (dd, IH), 8.15 (d, 1H), 8.19 (d, 1H), 8.31 (s, IH), 8.50 (s, 
IH), 9.10-9.42 (s, 4H) : 

Anal, calc'd for C27H26F3N3O4: C 63.15; H, 5.10: N, 8.18. Found: C, 62.95; H, 4.97; N, 
8.09. 

20 Example 124 

6-lf4>(aminomethvl)phenvnethvnvn-2-naphthalenecarboximidamide, bis(trifluoroacetate¥salt) 

Trifluoroacetic ucid (0.73 mL) was added dropwise to a suspension of the product 

obtained in Example 123C (80 mg, 0.2 mmol) and 1.5 mL CH2CI2. The reaction mixture was 
25 stirred for 0.25 hour at room temperature, then was evaporated to dryness under vacuum. 

Toluene was added and evaporated under vacuum several times to afford a tan solid which was 

purified by reverse phase chromatography, eluting with methanol / 0. 1 % aqueous TFA to 

afford the desired compound. 

MS (APCI) m/z 300 (M+H)+; 
30 *H NMR (300 MHz, DMSO) 5 4. 10 (s, 2H), 7.55 (d, 2H), 7.70 (d, 2H), 7.79 (dd, IH), 7.89 

(dd, IH), 8.16 (d, IH), 8.19 (d, IH), 8.20 (s, 2H), 8.36 (s, IH), 8.53 (S, IH), 9.20 (s, 2H), 

9.44 (s, 2H); 

Anal, calc'd for C24H 19F6N3O4: C, 54.66; H,*3.63; N, 7.97. Found: C, 54.42; R 3.57; N, 
7.76. 
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Example 125 

6-lT3-(2-;iminopthvlV4-meth oxvnhenv]lethvnv)l-2-naDhthalenecarboximidamide.. 

bis(trifluoroac etnteXsalt) 

S 

Using the product obtained in Example 122C and the procedure described for Example 
124, the desired compound was obtained. 
MS (ESI) m/z 344 (M+H) + ; 

1H NMR (300 MHz, DMSO) 5 2.90 (t, 2H), 3.06 (t. 2H), 3.88 (s, 3H), 7.1 1 (d, 1H), 7.44 
10 (d. IH). 7.57 (dd, 1H), 7.75 (dd, 1H), 7.82 (s, 2H). 7.88 (dd, 1H). 8.12 (d, 1H), 8.17 (d, 
1H). 8.2S (s, IH), 8.50 (s, 1H), 9.20 (s. 2H), 9.45 (s. 2H); 

Anal, calc'd for C26H23F6N3O5O.5 H 2 0: C. 53.80; H. 4.17; N, 7.24. Found: C. 53.89; H, 
4.31; N. 6.83. 



30 



15 Example 126 

6-rf4-rhvdroxvmethvl')ohenvllethvnvll -2-naphthMlenecarhoximidamide 

mono( trifluoroacetateKsalt') 

Example 126A 

20 Using the procedure described for Example 1 2 1 A, and substituting 4-brombbenzyl 

alcohol-for-4-iodoaniline.-the-desired compound.was^obtaine.d. 

MS (DCI/NH3) m/z 301 (M+NH 4 ) + . 

Example 126R 

25 6-||4-(hvdroxvmethvl)nhenvllerhvn vll-2-nnnhrhalenec;irhnximidamidp 

monoOrifluoroacetateKsalt^ 
Using the product obtained in Example 126A and the procedure described in Example 
94B the desired compound was obtained. 
MS (ESI) m/z 301 (M+H) + ; 

IH NMR (300 MHz, DMSO) 8 4.58 (d, 2H), 5.32 (t, IH), 7.41 (d, 2H), 7.59 (d, 1 H), 7.79 
(dd, IH), 7.86 (dd, IH), 8.12 (d. IH), 8.18 (d, IH), 8.32 (s, IH), 8.50 (s, IH), 9.14 (s, 
2H), 9.46 (s, 2H); 

Anal, calc'd for C22H17F3N2O3O.5 H 2 0: C, 62.41; H, 4.29; N, 6.62. Found: C, 62.56; H, 
4.13; N, 6.65. 
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Example 127 

6-1(1. 2, 3. 4-tetrahvdro-6-isoquinolinvnethvnvl1-2-naphthalenecarboximidairiide. 

bis(trifluoroacetate)(salt) 

5 

Example 127 A 

A solution of boron tribromide (1 .2 mL, 12.5 mmol ) and 12.5 mL CH2CI2 was added 
dropwise to a -78° solution of 6-methoxytetrahydroisoquinoline (1.0 g, 5.0 mole, Org. Svnth. , 
67, 60, 1988) and 38 mL CH2CI2. The reaction mixture was stirred for 1 hour at -78°, 1 hour at 
10 0°, and 0.25 hour at room temperature. The reaction mixture was cooled to -78°, and 20 mL 
methanol was added dropwise. The solution was stirred for 1 hour at room temperature. 
Solvent was evaporated under vacuum and the residue was dried under vacuum to afford the 
\ desired compound. 

MS(DCI)m/z 150(M+H)+ 

15 

Example 127B 

The product obtained in Example 127 A (1.15 g, 5.0 mmol) was subjected to the 
conditions described in Example 63C. A 2. 1 g portion of this material was stirred at reflux for 
1.5 hour with 60 mL methanol and 9 mL 10% aqueous NaOH. After cooling to room 
20 temperature, methanol was evaporated under vacuum. Water was added and the solution was 
acidified with 6 N HC1. The mixture was extracted with ChbCb. The organic layer was 
washed with water, saturated aqueous sodium chloride, dried (MESO4), filtered, and solvent 
evaporated under vacuum to afford the desired compound. 
MS (DCI/NH3) m/z 267 (M+NH 4 )+ 

25 

Example 127C 

Using the product from Example 127B and the procedure described in Example 28B, 
the desired compound was obtained. 
MS (DCI/NH3) m/z 399 (M+NH 4 )+ 

30 

Example 127D 

Using the procedure described for Example 121 A, and substituting the product obtained 
in Example 127C for.4-iodoaniline, the desired compound was obtained. 
MS (DCI/NH3) m/z 426 (M+NH 4 )+. 
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Example 127E 

Using the product obtained in Example 127D and the procedure described in Example 
40D. the desired compound was obtained. 
5 MS (ESI) m/z 426 (M+H)+; 

'H NMR (300 MHz, DMSO) 5 1.45 (s, 9H), 2.82 (t, 2H), 3.59 (t, 2H), 4.58 (s. 2H). 7.29 
(d, 1H), 7.42 (d, 2H), 7.76 (dd, 1H), 7.83 (dd, 1H), 8.15 (d, 1H), 8.19 (d, 1H), 8.35 (s, 
1H), 8.51 (s, (1H), 9.20 (s, 2H), 9.45 (s, 2H). 

Example 127F 

6-|(l, 2, 3, 4-tetrahvdro-6-isoqi ) inolinvnethvnvl l-2-narjhthalenecarboximid;imidp. 

bisftrifluoroacetateHsalt) 
Using the product obtained in Example 127E and the procedure described in Example 
1 24D, the desired compound was obtained. 
MS (ESI) m/z 326 (M+H) + ; 

'H NMR (300 MHz, DMSO) 5 3.03 (t, 2H), 3.42 (t. 2H). 4.35 (s, 2H), 7.35 (d, 1H), 7.46 
(d, 21-1), 7.78 (dd. 1H), 7.89 (dd, 1H), 8.15 (d, 1H), 8.19 (d, 1H), 8.35 (s, 1H), 8.52 (s, 
1H), 917 (s, 2H). 9.31 (s, 2H). 9.48 (s, 2H); 

Anal, calc'd for C26H21F6N3O4: C, 56.42; H, 3.82; N, 7.59. Found: C, 56.31; H, 3.81; N, 
7.42. 



Example 129 

5-n6-(aminoiminomethvlV2-naphthalenvnnxv 1 pentanoic acid. mono(trifIuoroacetate)(saln 

Example 129 A 

The resulting product from Example. 1 19A (250 mg, 1 .477 mmol) was treated with 
methyl 5-bromovalerate in an analogous manner as described in Example 1 19B to yield the 
desired compound (394 mg, 94%). 
MS (DCI (NH 3 )) m/z 301 (M+NH 4 ) + . 

30 

Example 129R 

5-lf6-(aminoiminomethvn-2-naphthnlenvllnxv)p e ntanoic acid. monofmfiuorcwretnrMfgnlt) 
The resulting product from Example 1 29A (262 mg, 0.8723 mmol) was treated in an 
analogous manner as described in Example 94D to yield the ester amidine product. The product 
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( 140 mg, 0.542 mmol) was dissolved in methanol (1 1 mL). To this was added a solution of 
lithium hydroxide (68.2 mg, 1.626 mmol) in water (3 mL) and the resulting mixture was stirred 
at room temperature under an inert atmosphere for 18 hours. The reaction was evaporated and 
the residue purified by reverse phase chromatography to yield the desired compound (184 mg, 
5 74%). 

MS (DCI (NH 3 )) m/z 287 (M+H) + ; 

*H NMR (300 MHz, DMSO-d6) 5 1.711 (m, 2H), 1.817 (m, 2H), 2.320 (t, 2H), 4.144 (t, 
2H), 7.377 (dd, 1H), 7.472 (d, 1H), 7.632 (dd, 1H), 7.980 (d, 1H), 8.081 (d, 1H), 8.329 (s 
1H), 9.100 (br s, 2H), 9.390 (br s, 2H), 12.100 (br s, 1H); 
10 Anal, calc'd for C I6 HisN 2 03- (C2HO2F3) 1 . 1 5-H 2 0 0.65: C, 51.22: H, 4.80: N, 6.53. 
Found: C, 51.30; H, 5.07; N, 6.12. 

Example 131 

7-methoxv-8-(3-oxo- 1 -cvclopenten- 1 -vn-2-naphthalenecarboximidamide. 
15 monoftrifluoroacetateUsain 

Example 131 A 

The material prepared as described in Example 25A (0.5 g, 1.5 mmol) and the 3- 
tributylstannyl-2-eyclopentenone prepared as described by Labourde et al. Tet Letters 31, (13), 
20 1 837- 1 840 ( 1 990) are coupled via Pd catalyst as described by the method of Stille et al. J ACS 
109, 5478-5486 (1987) yielding after flash chromatography with 3: 1 hexanes/ethyl acetate a 
white solid. 300 mg, 72%. 
MS (DCI/NH3): 281 (M4-NH4). 

25 Example 1 31 B 

7-methoxv-8-(3-oxo- 1 -cvclopenten- 1 - vl )-2-naphtha lenecarboximidamide> 

monoftrifluoroacetateXsalt^ 
The material prepared above (130 mg, .4 mmol) is prepared according to the 
FbS/pyridine method described in Example 40D. The desired compound was obtained as an 
30 off-white solid after reverse phase chromatography. 52 mg, 45%. 
MS (DCI/NH3): M+H+ 281 

»H NMR (DMSO-d6): 9.45 (bs, 2H); 9.12 (bs, 2H), 8.25 -8.32 (m, 2H), 8.20 (dd, 1H), 7.86 
(d, 1H), 7.75 (dd, IH), 6.42 (m, 1H), 4.05 (s, 3H), 3.15 (m, 2H), 2.75 (m, 2H) 
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Anal, calc'd for C1yH17N2O4F.vI.75 TFA: C\ 57.87: H, 4.35: N. 7.10. Found: C. 51.37; H, 
4.21: N. 7.14. 

Example 132 

5 ^-(arninoirninornethv l)-N-(4-methvlphenvl)-2-naDhthalenecarhoxnmide. 

mono(trifluoroacetate)(salt) 

Example 1 32A 

p-Toluidine (0. 1 1 g, 1 mmol), and the cyano ester prepared in Example 8E (0.2 g, 1 
10 mmol) are coupled according to the procedure described in Example 8G. providing an off-white 
solid as the desired compound (0. 16 g. 56%). 
MS (ESI +. -): 287 (M+) ; 285 (M-). 

Example 132B 

15 6-(aminoiminomethvn- N-f4-methvlnhenvl)-2-naDhthalenf>carboxamide.. 

mono(trifluoroacetate)(salt) 
The desired compound is prepared according to the procedure described in Example 6B 
and purified as described in Example IB, yielding a white solid (35 mg, 35%). 
MS (ESI +): 304 (M+) 

2() 1HNMR (DMSO-d6): 10.55 (s. 1H); 9.45 (bs, 2H); 9.15 (bs, 2H); 8.65 (s, 1H); 8.58 (s, 1H); 

(d. 1-H ), -8,20-(cM-H-),- 8,4 9-(dd,- 1 H); 7.96 (dd.-l H.),-7.75 .(d , 2H). 7. 12. (d, 2H), 2.35 _ 

(s, 3H); 

Anal, calc'd for C21H1KN3O3F3: C, 60.43; H, 4.35; N, 10.07 Found: C, 59.94; H, 4.06; N, 
9.80. 

25 

Example 133 

methyl 4-rn7-(aminoiminomethvl)-l-( 2-Dvrimidinvlaminn>-?-naphthalenvlloxvlmethyn 

benzoate . mono(trifluoroacetatelf snlt) 

M Example 133 A 

The material described in Example 91 A is treated with AII3 according to the procedure 
described in Example 1 19A and alkylated with 4-CarbomethoxyBenzylbromide according to the 
procedure described in Example 109B, yielding the desired compound as a white solid. 100 
mg, 83%. 
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Example 133B 

methvl 4-f [] 7-f aminoiminometh vl )- 1 -(2-pvrimidinvlamino )-2-naphthalenvl loxv Imethvll 
5 ben zoate . mon o( trifluoroacetate )( sa 1 0 

The desired compound is prepared according to the procedure described in Example 
40D and purified according to the procedure described in Example 1 19B, yielding a light yellow 
solid, (49 mg, 50%). 
MS (ESI +, -): 428 (M+); 426 (M-) 
10 'H NMR (DMSO-d6): 9.45 (bs, 2H); 9.15 (s, 1H); 8.97 (bs, 2H); 8.45 (dd, 1H); 8.38 (d, 
1H); 8.15 (d, 1H), 8.09 (d, 1H), 7.95 (d, 2H); 7.76 (d, 1H), 7.68 (dd, 1H), 7.35 (d, 2H), 
6.85 (d. 2H), 5.39 (s, 2H); 3.85 (s, 3H); 

Anal, calc'd for C26H22N5O5F3: C. 57.67; H, 4.10: N, 12.93 Found: C, 55.34: H, 3.88; N. 
12.05. 

15 

Example 134 

4-flf7-(aminoiminomethv0-l-(2-pvrimidinvlaminoV2-naphthalenvrioxvlmethvll 
benzoic acid. mono(trifluoroacetateUsalt^ 

20 The material prepared in Example 134 (40 mg) is dissolved in 1 : 1 THF/water. To the 

clear solution is added LiOH-water (9 mg), the resulting clear solution is stirred 18 hours at 
room temperature. The reaction mixture is concentrated to a yellow solid. The solid is dissolved 
in distilled water, acidified to pH 2 with 3 N HC1 and stirred 2 hours at room temperature. The 
desired compound is isolated by filtration, dried under vacuum as a yellow solid. Yield: 39 mg 

25 (46%) 

MS(APCI): M+H + :414 

>H NMR (DMSO-d6): 9.45 (bs, 2H); 9.15 (s, 1H); 8.97 (bs, 2H); 8.45 (dd. 1H); 8.38 (d, 
1H); 8.15 (d, 1H), 8.09 (d, 1H), 7.95 (d, 2H); 7.76 (d, 1H), 7.68 (dd, 1H), 7.35 (d, 2H), 
6.85 (d, 2H), 5.39 (s, 2H); 
30 Anal, calc'd for C25H20N5O5F3CI-3 FbO: C, 48.67; H, 4.25; N, 1 1.35 Found: C, 49.64; H, 
4.44; N, 11.69. 

Example 135 
-147- 



SUBSTITUTE SHEET (RULE 26) 

BNSDOCID: <WO 9905096A2_I_> 



WQ 99/05096 PCT/US98/15386 

L 1-dimethylethyl ll'4-ITr6-fuminoiminnm ethvlV2-naphath:ilenvl1aminolcarhnnvl|- 
phenvMmethvllcarbam ate. monofrrifluoroaeetateUsam 



10 
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Example 1 35A 

The material prepared in Example 8B was added to cold (0°C) sulfuric acid (45 ml). 
Within 1 minutes at 0°C bubling staned to form. Allowed to bubble at 0°C for 30 minutes than 
slowly warmed to room temperature. Left at room temperature for 20 minutes, then poured into 
ice and diluted with water (to approx. 500 mL). The suspension was placed in an ice bath and 
carefully added a solution of 50% aqueuos sodium hydroxide so that the temperature would not 
exceed 35°C The light yellow solid was filtered than washed with water till the wash became 
neutral to pH paper (7.0). The product was dried under vacuum. The product was purified on 
silica gel column using 20% ethyl acetate 80% hexanes as eluent to yield 3.3 g (67%) of light 
yellow solid. 
MS m/z 169 (M+l) + . 



Example 1 

A solution of Example 1 35 A (1 35 mg, 0.8 mmol), 4-N-Boc-aminomethylbenzoic acid 
(404 mg, 1 .6 mmol) and EDCI (307 mg, 1 .6 mmol) in methylene chloride (25 mL), at room 
temperature, was added DMAP (3 mg) and stirred overnight. The reaction mixture was diluted 
20 with methylene chloride (60 mL) then washed 2% aqueous hydrochloric acid (2x30 mL), water 
— (- 20 - mL >- c ^ 

over magnesium sulfate and evapoorated. The product was purified via on silica column usinga 
gradient of 25% to 60% ethyl acetate in hexanes as eluent. Yield 175 mg (54%) of white 
powder. 

25 

Example 1 15C 

1 , l-dimethylethvl fr4-rf|6-faminoiminomethvlV2 - nanhathalenvl1aminn1cnrhnnyl|- 

phenvrimethvllcarbamate. mono(trifluoroacetate)fsalt) 
The reaction was carried out in the same manner as described in Example 40D. Yield 
30 ll()mg(64%). 

MS m/z 408 (M+l) + '425 (M-H8) + 

! H NMR: 3.30 (s, 9H), 4.22 (d, 2R J=7.IHz), 7.42 (d, 2H, J=8.5Hz), 7.49 (t, 1 H, 
J=7.1Hz), 7.79 (dd, 1I-L Jl=8.2Hz, J2=2.0Hz), 7.95-8.00 (m, 3H), 8.09 (d, 2H, J=8.4Hz), 
8.42 (s, 1H), 8.63 (d, 1H, J=2.0Hz), 9.18 (br s, 4H), 10.58 (s, IH); 
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Anal, culc'd for C26H27F3N4O5: C 58.55: H, 4.85; N, 10.41. Found: C 58.64; H, 5.11; N, 
10.52. 

Example 1 36 

5 N-r6-( , aminoiminomethvn-2-naDhthalenvl)benzamide, monof rrifluoroacetate)(salt) 

The desired compound is prepared as described in Example 135; 
lH NMR (300 MHz, DMSO-d 6 ) 10.67 (s, 1H), 9.25 (br.s, 4H), 8.65 (d, J=L5Hz, 1H), 8.43 
( d, J=L4Hz, 1H), 8.10 (d, J=9.2Hz, 2Hh 8.03-7.97 (m f 3H), 7.81-7.78 (m, 1H), 7.65-7.55 
10 (m, 3H). 

MS (ESI/NH3) m/z 290 (M+H)+; 

Anal, calc'd for Ci 8 H 15N3OCF3COOH: C, 59.55; FL 4.00; F, 14.13; N, 10.42. Found: C, 
50.47; H, 3.88; F, 14.42: N, 10.39. 

15 Example 137 

1 , 1 -dimeth vlethvl 1 14-1 1 16-(aminoiminomethv1V2-naphathalenvl laminolcarbonvl 1- 
cvclohexvlllmethvllcarbamate. mono(trifluoroacetate)(salt) 

Example 137 A 

20 To a solution of the 6-Amino-2-naphthalenecarbonitrile prepared in Example 73 (100 

mg, 0.6 mmol) in methylene chloride (35 mL) at room temperature, was added l-carboxy-4- 
(Boc-aminomethyl)cyclohexanes (280 mg, LI mmol) followed by l-ethyl-3- (3- 
dimethylaminopropyDcarbodiimide hydrochloride (EDAC, 225 mg, 1.2 mmol). After 5 minutes 
to the reaction mixture was added DMAP (20 mg, catalytic). The reaction was stirred at room 

25 temperature for 72 hours. The reaction mixture was diluted 7: 3 ethyl acetate: hexanes then 
filtered through silica gel and washed with the same solvent mixture. 

The organic solvent was washed by aq. Acid (2% Hcl, 2x50 mL), water and aq. Base 
(10% NaOH, 50 mL). The solvent was dried over magnesium sulfate filtered and evaporated. 
Crystalization from ether/ hexanes afforded the product as white solid. Yield 166 mg (68%). 

30 MS (DCI/NH3) m/z 408 (M+H)+ 

Examnle 137B 

1 . 1 -dimethvlethvl rr4-rn6^aminoiminomethvn-2-naphathalenvllamino1carbonvl1- 
cvclohexvlllmethvllcarbamate. mono(trifluoroacetate)(salO 
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A solution of the substrate (Example 137A) in Pyr: Et^N (It): 1 . 20 mL) was bubbled 
HoS for 5 minutes. Stirred at room temperature overnight. The reaction mixture was added 
eth> I acetate (100 mL) followed by 1% aq. KHS04 (60 mL) and separated: washed organic 
laye- with water (2x50 mL). sodium bicarb. And brine, dried over magnesium sulfate & 
5 evaporated. To a suspension of the resulting solid in acetone (25 mL) and added Mel (1 .0 mL). 
Stirred at 50°C for 2 hours, all dissolved. Evaporated solvent to a complete dryness and added 
methanol (30 mL) and ammonium acetate (150 mg). The mixture was stirred at room 
temperature overnight. Purification by Reverse Phase Cm MPLC. After evaporation added 
toluene & evaporated (2x40 mL). The resulting oil was treated with methanol and ether and the 
K) product precipitated as white solid (72 mg, 43%). 
MS (ESI/NH3) m/z 425 (M+H) + ; 

•H NMR (300 MHz, DMSO-d 6 ) 10.24 (s, 1H), 9.05 (br.s. 4H). 8.49 (s, 1H), 8.38 (d, 
J=1.7Hz, 1H), 8.03-8.00 (m. 2H). 7.77-7.74 (m, 2H), 6.93-6.91 (m, 1H). 2.83-2.79 (m, 
2H). 2.40-2.30 (ml ), 1.92-1.75 (m, 4H), 1.50-1.45 (m. 1H), 1.39 (s. 9H). 0.96-0.91 (m, 
15 4H); 

Anal, calc'd for C24H32N4O3CF3COOH: C, 57.98; H, 6.18: N, 10.40. Found: C, 57.63; H, 
6.24; N. 10.21. 

Examnle H« 

20 N-|6-(uminoiminomethvl)-2-nanhthalenvll-N' -C4-aminnphenvr>ure;i. bisftrifliiornacetateVsain 



Example 1 38A 

To a solution of the compound prepared in Example 40B (194.2 mg, 1 mmol) in 
dioxane (10 mL) at room temperature, was added 4-phenylenediamine mono Boc (416, 5 mg, 2 
mmol). The product started to precipitate within minutes. After an hour the reaction mixture was 
added ether (5 mL) and the white solid product was filtered and washed with ether to yield 350 
mg (87%). 

MS (DCI/NH3) m/z 403 (M+H)+. 

Example 138R 

A solution of the corresponding nitrile prepared in Example 138 A (105 mg, 0.36 mmol) 
in Pyr: E13N (10: 1, 20 mL) was bubbled H 2 S for 5 minutes and stirred at room temperature 
overnight. The reaction mixture was diluted with ethyl acetate (100 mL) washed with aqueous 
0.25 N HC1 (25 mL) followed by water (2x50 mL), saturated solution of sodium bicarbonate, 

-150- 



BNSDOCID: <WO 9905O96A2 I > 



SUBSTITUTE SHEET (RULE 26) 



WO 99/05096 PCT/US98/15386 

and brine, dried over magnesium sulfate & evaporated. To a solution of the resulting solid in 
acetone (25 mL) was added Mel (1.0 mL)and stirred at 50°C for 30 minutes- very strong 
precipitate was observed. Added ether and filtered the yellow precipitated. The yellow solid was 
added methanol (10 mL) and ammonium acetate (150 mg) and stirred at room temperature 
5 overnight. Purified as described inExample IB. Yield of the white solid 69 mg. 
MS (DCI/NH3) m/z 420 (M+H)+ 

Example 1 38C 

N-f6-(aminoiminomethyn-2-naphthalenvn-N T -(4~aminophenvnurea, bisftrifluoroacetateVsalt) 
10 The Boc protected substrate (Example 138B) was dissolved in methylene chloride: TFA 

1 : 1 (25 mL) and stirred at room temperature fori hour. Evaporated solvent under vacuum 

added toluene & evaporated again. Added water & little acetonitrile, filtered &. lyophilized. 36 
} mg of white solid. 

MS (ESI/NH3) m/z 320 (M+H)+; 
15 »H NMR (300 MHz. DMSO-d 6 ) 9.26 (br.s, 2H), 9.21 (br.s, 1H), 8.85 (br.s, 2H), 8.31 (d, 

J=1.7Hz, 1H), 8.18 (d, J=1.7Hz, 1H), 7.95-7.91 (m, 2H), 7.68 (dd, Jl=6.6Hz, J2=2.()Hz, ; 

1H), 7.57 (dd, Jl=9.2Hz, J2=I.4Hz, 1H), 7.34 (d, J=8.8Hz, 2H), 6.91 (d, J=8.4Hz, 2H); 

Anal, calcd for C18H17N5O 2 CF3COOH H2O: C, 46.73; H, 3.74; N, 12.39. Found: C, C, 

47.03; H, 3.55: N, 12.36. 

20 

Example 139 

N-r6>(aminoiminomethvn-2-naphthalenvn-4-4-(aminomethv0cvclohexanescarboxamide < 

bisOrifluoroacetateUsalO 

25 A solution of the substrate prepared in Example 137 as TFA salt (45 mg) in methylene 

chloride: TFA 1: 1 (20 mL) was stirred at room temperature for 1 hour. The solvent was 
evaporated under vacuum, added toluene & evaporated (20 mLx2). Dissolved in water, filtered- 
0.45|a frit and lyophilized. 35 mg, white solid as bis TFA salt. 
MS (ESI/NH3) m/z 325 (M+H)+; 

30 ] H NMR (300 MHz, DMSO-d 6 ) 10.31 (s, 1H), 9.31 (br.s, 2H), 9.10 (br.s, 2H), 8.49 (s, 

1H), 8.39 (s, 1H), 8.04-8.00 (m, 2H), 7.78-7.71 (m, 2H), 2.71 (d, J-7.0Hz, 2H), 2.44-2.36 
(m, 1H)1.96-1.85 (m, 4H), 1.61-1.42 (m, 3H), 1.09-1.02 (m, 2H); 

Anal, calc'd for C19H24N4O2CF3COOH: C, 50.00; H, 4.74; N, 10.14. Found: C, 49.95; 
H, 4.70; N, 09.96. 
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Example 140 

N46-(aminoiminomethvlV2- ^ 

bisftrifluoroacetatelfsalt) 

5 

Example 140A 

To a solution of the isocyanate prepared in Example 40B (140 mg, 0.72 mmol) in 
dioxane (8.0 mL) at room temperature, was added 4-N-Boc-aminomethylbenzoic acid (320 mg, 
1 .44 mmol) and stirred for I hour. The product was precipitating during the reaction. The 
10 mixture diluted with ether (15 mL), filtered and washed with ether to yield 215 mg (72%) of 
white solid. 

MS (DCI/NH3 ) m/z 4 1 7 (M+H) + . 

Example 140B 

IS A solution of the nitrile (Example 140A) (198 mg, 0.47 mmol) in 10: 1 pyridine: 

triethylamine (10 mL) was treated with H 2 S for 5 min, stirred at room temperature for 18 h and 
concentrated. The resulting solid was dissolved in acetone (15 mL), treated with iodomethane 
(0.X mL, 12.X mmol), stirred for 2 hours, diluted with ether (10 mL), filtered, washed with 
ether and dried under vacuum. The resulting solid was dissolved in methanol (4 mL) and was 

20 added NH4OAC (200 mg. 2.6 mmol) at room temperature overnight. The product was purified 
-accord ing-to-the-procedurejiescrite^ t he 
corresponding amidine. 
MS (DCI/NH3J m/z 434 (M+H) + . 

25 Example 140C 

N46^aminoiminomethvn-2-n^1pht halenv1^N^^(4-aminomethvn^henvllMrp^ 

bisftrifluoroacetateUsnm 
A solution of the substrate (Example MOB) in methylene chloride: TFA 1: 1 (20 mL) 
was stirred at room temperature for 1 hour. The solvent was evaporated under vacuum, added 
30 toluene & evaporated (20 mLx2). Dissolved in water, filtered- 0.45|i frit and lyophilized. 38.1 
mg, white solid. 

MS (ESI/NH3) m/z 334 (M+H)+; 

J H NMR (300 MHz, DMSO-d 6 ) 9.68 (s, 1H), 9.45 (s, 1H), 9.35 (br.s, 2H), 9.08 (br. s, 
2H), 8.40 (d, J=1.7Hz. 1H), 8.31 (d, J=1.8Hz, 1H), 8.10 (br.s, 3H), 8.04-7.99 (m, 2H), 
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7.76 (dd, Jl=X.8Hz, J2=1.8Hz, 1H), 7.67 (dd, Jl=8.8Hz, J2=1.7Hz, 1H), 7.58 (d, 
J=X.4Hz, 2H), 7.39 (d, J=8.4Hz, 2H). 3.98 (br. s, 2H); 

Anal, calc'd for Ci9Hi9N50r2 CF 3 COOH H 2 0: C 47.67; H, 4.00; F, 19.67; N, 12.09. 
Found: C, 47.33; H, 3.70; F, 19.59; N, 11.71. 

5 

Example 141 

methvl r7-(aminoiminomethvD-3-ff r4-(aminomethvnphenvnaminolcarbonvH- 1- 
naphathalenvllcarbamate. bis(trifluoroacetate)(salt) 

10 Example 141 A 

To a solution of the ester, prepared as described in Example 26, (747 mg, 2.63 mmol) 
in dioxane ( 1 0 mL) was added acetone ( 1 mL) and an excess of sodium hydroxide ( 1 N in 
water, 10 mL). After 1 hour the mixture was added water (40 mL) and ethyl acetate (85 mL) 
then was acidified with 10% aq. HC1. The ethyl acetate layer was separated washed with water 

15 (2x20 mL) then brine, dried over magnesium sulfate filtered and evaporated. The product was 
isolated as a light yellow solid. 
MS m/z271 (M+lf. 

Example 141 B 

20 To a suspension of naphthoic acid derivative, prepared in Example 141 A (270 mg, 1.1 

mmol) in methylene chloride (8.0 mL) was added diisopropylethylamine (DIEA, 485|aL, 2.8 
mmol) followed by O- (azabenzotriazole-l-yl)-N, N, N\ N 1 - 

tetramethyluroniumhexafluorophosphate (HATU, 527 mg, 1.39 mmol). After 10 minutes 
added the 4-N-Boc-aminomethylaniline (370 mg, 1.7 mmol). After an hour, added ethyl acetate 
25 ( 120 mL) and washed organic layer with 5% aq. citric acid (50 mL), water (2x40 mL) and brine 
(50 mL). The rxn was dried over magnesium sulfate filtered through small amount of silica and 
evaporated. Purification on silica eluting with ethyl acetate in hexanes. The product, after 
concentration, was added ethyl acetate and ether and filtered to yield 350.0 mg (70%) of yellow 
solid. 

30 MS m/z447 (M+l)\ 

Example 141 C 

A suspension of the naph derivative (Example 141B) (300 mg, 0.67 mmol) in ethyl 
acetate (20 mL) was added 120 mg of the Pd catalysit then stirred at room temperature, under 
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hydrogen, at atmospheric pressure and stirred for 1 hour.. The crude was carried on to the next 
step without any purifications or analysis. 

To a solution of the crude amine in dioxane (25 mL) and 1 0% aqeuos sodium carbonate 
(2.5 mL) was added the methyl chloroformate (1.0 mL, large excess). After 2 hours the rxn 
was quenched with methanol then diluted with ethyl acetate (80 mL) and water (50 mL). The 
ethyl acetate layer was separated, dried over magnesium sulfate filtered and evaporated. The 
product was separated on silica column using a gradient of ethyl acetate in hexanes (from 5 to 
30% ethyl acetate in hexanes). Yield 140 mg of off white solid. 
MS m/z492 (M+18) + - 

Example I41D 

The desired compound was prepared as described in Example 26. 
MS m/z492 (M-H + . 

"5 Example 141 F. 

methyl f7-(aminoiminomethvn-^-r n4-(:iminomethvnphenvllaminolc:nrhnnvn-1 - 

naphathalenvllcarbamat e. bis(trifluoroacetate.)(s;ilr) 
A solution of the substrate (Example 141 D) in a mixture of methylene chloride: TFA 4: 
1 (20 mL) was stirred at room temperature for 15 minutes. The solvent was concentrated under 
20 vacuum, and separated on RP C 1 8 MPLC. Yield. 2 1 mg off white solid. 

MS-m/z-392-(-M+18)- 

'H NMR (DMSO): 3.783 (s, 3H), 4.03 (q, 2H, J=5.5Hz), 7.47 (d, 2H, j=8.4Hz), 7.85 (d, 
2H, j=S.4Hz). 7.94 (d, 1H, j=8.8Hz), 8.15 (wide s, 2H), 8.31 (d, 1H, j=8.8Hz), 8.33 (s, 
1H). 8.47 (s, 1H). 8.74 (s, 1H), 9.29 (s, 2H), 9.47 (s, 2H), 9.90 (s, 1H), 10.68 (s, IH). 
25 Anal, calc'd for C25H25F6N5OS (base molecule + 2 TFA+1 H2O): C. 47.04: H, 3.70; N, 
10.52. Found: C, 47.10; H. 3.95; N. 10.99. 

Example 142 

r->-(aminoiminomethvn-N-(4-ethvlphenvlV2-n;m h thalenf»c ? irhoxamide. Mrpt.ntpfsalt) 



30 



Examnle 1 42A 

The reaction was carried out in the same manner as described in Example 141B. Yield 
374 mg (61%) of white powder. 
MS DCI/NH3): m/z 301 (M+NH4+). 
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Example 142B 

fi-faminoiirunomethvlVN-^ acetate(salt) 
The reaction was carried out in the same manner as described for the naphthyl analog 
prepared in Example 14 ID, 313 mg. The solid that precipitated during the last step was filtered 
5 and washed in ether to yield 7 1 mg ( 1 8%) of white solid, as acetate salt. 
MS (ECI)m/z 301 (M+H)+; 

1H NMR (300 MHz, DMSO-d 6 ) 5 1.19 (t, J=7.4Hz, 3H), 2.60 (q, J=7.4Hz, 2H), 7.22 (d, 
J=8.5Hz, 2H), 7.72 (d, J=8.5Hz, 2H), 7.94 (dd, Ji=8.8Hz, J 2 =1.7Hz, 1H), 8.08-8.23 (m, 
3H), 8.47 (d, J = 1.7Hz, 1H), 8.63 (s, 1H), 10.43 (br. s, 1H); 
!() Anal, calc'd for C^Hiyl^OAcOH- 0.5 H 2 0: C, 68.38; H, 6.26; N, 10.87. Found: C, 
68.56; H, 6.21: N, 10.67. 



Example 143 

6^aminoiminomethvn-N-(2-naphthalenvlV2-naph thalenecarhoxamide> 
15 mono(trifluoroaeetate)(saln 

Example 143 A 

To a solution of the acid chloride prepared as described in Example 8B (341 mg, 1 .6 
mmol) in methylene chloride (20 mL) was added a solution of the 2-Amino naphthalene (249 
2() mg, 1.74 mmol) in methylene chloride (10 mL) and propylene oxide (12 mL). The rxn was 
stirred at room temperature overnight. The reaction mixture was added ether and the product 
was filtered, washed with ether and hexanes and dried under vacuum. Yield 440 mg (86%). 
MS (DCI/NH3) m/z 340 (M+NH4)+. 

25 Example 143B 

6-(aminoiminomethvl)-N-(2-naDhthalenvlV2-naphthalenecarboxamide. 
roonoftrifluoroacetateKsalt) 
The desired compound is prepared as described in Example 141 B. Yield of white solid 
40 mg (10%). 
30 MS (ESI) m/z 340 (M+H)+; 

! H NMR (300 MHz, DMSO-d 6 ) 7.43-7.55 (m, 2H), 7.86-7.96 (m, 5H), 8.20-8.28 (m, 2H), 
8.08-8.23 (m, 3H), 8.34 (d, J=8.8Hz, 1H), 8.50 (d, J=1.7Hz, 1H), 8.57 (d, J = 1.3Hz, 1H), 
8.75 (s, 1H), 9.33 (br. s, 4H) 10.75 (s, 1H); 
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Anal, ualc'd for C22H i 7 N 3 OTFA- 0.25 H 2 0: C 62.95: H, 4.07; N. 9. IS. Found: C 63.09; 
H, 3.72; N, 8.99. 

Example 144 

s 6-(5-phenyl-2-oxa2olvlV2-naph thalenecarhoximidarnide, mono(trifluoroacetate)(salt) 

Example 144 A 

To a suspension of the phenacyl amine hydrochloride (Aldrich) (415 mg, 2.42 mmol) in 
a mixrure of methylene chloride (50 mL) and propylene oxide (15 mL) at room temperature was 
10 added a solution of the 2-nitrile-6-acidchloride (560 mg, 2.6 mmol) in methylene chloride (30 
mL) followed by DMF (3.0 mL). Thje reaction was stirred at room temperature overnight. The 
reaction mixture was added ether (15 mL) and the product was filtered and washed with 
hexanes to yield 555 mg (73%) of white solid. 
MS (DCI/NH3) m/z 315 (M+H)+ 

15 

Example 144B 

A suspension of the substrate (Example 144A) (354 mg, 1.12 mmol) in phosphorous 
oxychloride (3.5 mL) was boiled for 1 .5 hours. The reaction mixture was poured into ice and 
the mixture was added ethyl acetate (80 mL) and aqeuous solution of 10% potassium carbonate 
20 (100 mL). The organic layer was separated, washed with brine dried over magnesium sulfate 

and evaporated .-Added-ether and filtered 249-mg (75%). 

MS (DCI/NH3) m/z 297 (M+H)+ 



Example 144C 

25 6-(5-phenyl-2-oxazolvl)-2-naoht halenecarboximidamide. mono(trifluoroacetate)fsalt) 

To a solution of the substrate Example 144B ( 1 32 mg, 0.44 mmol) in THF (20 mL) at 
room temperature was added a solution of 1 N LiHMDS in hexanes (1.5 mL, 1.5 mmol) and 
stirred overnight. Quenched with 4 N HCI in dioxane (1 mL). After 10 minutes added a few 
drops of water and stirred for additional 30 minutes. The solvent was evaporated under vacuum 

30 and the residue was purified on reverse phase chromatography. Yield 58 mg of white solid 
41%). 

MS (ESI/NH3) m/z314(M+H)+; 

*H NMR (300 MHz, DMSO-d 6 ) 9.50 (s, 2H), 9.19 (s. 2H), 8.86 (s, 1H), 8.55 (s, 1H), 8.38- 
8.26 (m. 3H), 7.98 (s, 1H), 7.96-7.89 (m, 3H), 7.58-7.54 (m, 2H). 7.47-7.42 (m, IH): 
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Anal, calc'd for C20H15N3O I.I5CF3COOH: C 60.26; H, 3.66; N, 9.45; F, 14.75. Found: 
C, 60.1 1; H, 3.81: N, 9.20; F, 14.81. 

Example 145 

5 6-(5-phenvl-2~thia2olvn-2-naphthalenecarboximidamide, monoftrifluoroacetateHsalt) 

Example 145 A 

A suspension of the substrate, prepared in Example 144 A, (340 mg ? 1.1 mmol) and 
Lawesson's reagent (600 mg, 1.48 mmol) was heated to 85°C for 48hours. Solvent was 
K) evaporated to dryness and the product was isolated via silica column using 10% ethyl acetate in 
hexanes as eluent. Yield: 200.0 mg (59%) of yellow solid. 
MS (DCI/NH3) m/z 313 (M+H) 4 ". 

) 

Example 145B 

15 6-f5-phenvl-2-thiazo]v0-2-naphthalenecarboximidarnide, mono(trif1uoroacetate)(sal0 

To a solution of the substrate. Example 145A (180 mg, 0.58 mmol) in THF (20 mL) at 

room 

temperature was added a solution of 1 N LiHMDS in hexanes (2.0 mL, 2.0 mmol) and * 
stirred overnight. Quenched with 4 N HC1 in dioxane (1 mL). After 10 minutes added a few 
20 drops of water and stirred for additional 30 minutes. The solvent was evaporated under vacuum 
and the residue was purified on MPLC RPC18. Yield 36 mg (19%) of white solid. 
MS (ESI/NH3) m/z 330 (M+-H) + ; 

*H NMR (300 MHz, DMSO-d 6 ) 9.49 (s, 2H), 9.14 (s, 2H), 8.71 (s, 1H), 8.52 (s, 1H), 8.47 
(s, IH), 8.35-8.22 (m, 3H), 7.90-7.78 (in, 3H), 7.55-7.50 (m, 2H), 7.46-7.43 (m, 1H); 
25 Anal, calc'd for C 2 ()H i 5 N3S CF3COOH H 2 0: C, 57.26; H, 3.93; N, 9.1 1. Found: C, 56.83; 
) H, 3.55; N, 8.79. 

Example 146 

6-(aminoiminomethvl)-4-(3-furanvn-N-(2-pvridinvn-2-naphthalenecarboxamide, 
30 dihvdrochloride 

Example 146A 

The above product was prepared in the manner of Example 1 14A. 
MS (ESI) m/z (M+H) + 340. 
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Example 14(SR 

Maminoiminomethvn-4-f3-furanvh-N-r2-nvr idinvU-?-naphthalenec.'irboxamiHt». 

di hydrochloride 

5 The above was prepared from Example 146A using method described in 145B. 

MS (CI) nVz (M+H) + 357; 

'H-NMR (300 MHz. DMSO-d 6 ) 5 1 1.27 (s, 1H), 9.56 (s. 2H), 9.17 (s, 2H), 8.76 (s, 1H). 
8.63 (s, 1H), 8.45-8.24 (m. 5H). 7.96-7.89 (m, 3H), 7.25 (m. 2H), 7.18 (s, 1H): 
Anal, calc'd for C21H18N4O2CI2 19/10 HCI: C,. 54.33 H, 4.75 N. 12.07. Found: C. 54.89: 
l() H, 5.28; N, 9.81. 

Example 147 

6-(aminoiminomethvl)-N-M. 2. 3. 4-rerr a hvdro-6-qMinolinvn-?-naDhthalenerarboxamiHe. 

bis(trifluoroacetate^s;iin 

15 

" """" ~ Examnle 1 47 A " 
The reaction was carried out in exactly the same manner as described for Example 1 18A 
using 6-aminoquinoline to yield the product in 727c. Mass spectrum (C1+) 324 (M+l) + . 

20 Example 147R 

The reac ^on wascan^dout ine xactly the same manner^asdescribed for Example 1 18B 

to yield the product in 45% (off white solid). Mass spectrum (ESI+) 341 (M+l) + . 

Examnle 147C 

- 5 6-faminoiminomethvl )-N-( 1 . 2. 3. 4-terr a hvdm-6-. ll iinolinvn-2-nnphthalenennrhox ; ,mirt P 

bisCtrifliioroacetatelCsaln 
To a suspension of the substrate. Example 147B (261 mg, 0.6 mmol) in degassed 
methanol (15 mL) was added platinum oxide (10 mg, cat.). The reaction mixture was charged 
with hydrogen at atmospheric pressure and stirred vigorously overnight. The next day the 
«) solution was filtered through celite to remove the catalyst, and the product was purified over 
mplc with RPC 1 8 silica using methanol (+ 0. 1 % TFA) and water (+ 0. 1 % TFA) as eluent. 
Yield 122 mg of white solid and bis TFA salt. 
MS (ESI+) 345 (M+l) + ; 
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»H NMR (DMSO-d6) 10.51 (s, 1 H), 9.65 (s, 2H), 9.50 (s, 2H), 8.64 (s, IH), 8.52 (s, IH), 
8.22 (d. J=8.0Hz, IH), 8.12 (Abq, J=9.()Hz. 2H). 7.86 (d, J=9.0Hz, 1H), 7.61 (s, IH), 
7.56 (d. J=8.0Hz, IH), 6.98 (d, J=8.5Hz, IH), 3.28 (t. J=5.5Hz. 2H), 2.75 (t, J=6.3Hz, 
2H), 1.92-1.86 (m, 2H); 
5. Anal, calc'd for C 2 iH 2 0N 4 O+2.25 TFA+0.25 H 2 0: C 50.59 (50.46); H, 3.79 (3.79); N, 
9.25 (9.25); F, 21.18 (20.83). 

Example 148 

7-methoxv-8-(pvrazinvloxv)-2-naphthaIenecarboximidamide, dimethanesulfonate(salt) 

10 

Example 148 A 

The product from Example 4A (125 mg ? 0.627 mmol) was combined with 
) chloropyrazine (112 mL, 1 .25 mmol) and CS2CO3 (409 mg, 1.25 mmol) in N- 

methylpyrrolidinone (4 mL). and the reaction was stirred at 130 °C for 1 hour. The reaction was 
15 cooled, and the crude mixture was chromatographed on SiCb using 40% ethyl acetate/hexanes 
as eluent. to yield 75 mg (43%) of the desired compound. 
MS (DCI (NH3) m/z 278 (M+H)+. 

Example 148B 

20 7-methoxv-8-(pvrazinvloxy)-2-naphthalenecarboximidamide, dimethanesulfonate(salt) 

The product from Example 148A (70 mg, 0.252 mmol) was subjected to the procedure 
described in Example IB to yield the desired compound (106 mg, 717c). m.p. 155° C. 
MS (DCI (NH3) m/z 295 (M+H)+; 

■H NMR (300 MHz, DMSO) 5 9.42 (br s, 2H), 9.04 (br s, 2H), 8.72 (s, IH), 8.38 (d, J=3 
25 Hz, IH), 8.36 (m, IH), 8.21 (d, J=9 Hz, IH), 8.09 (m, IH), 8.06 (d, J=9 Hz, IH), 7.82 (d, 
J J=9 Hz, IH), 7.73 (dd, J=9, 2 Hz, IH), 3.83 (s, 3H), 2.38 (s, 3H); 

Anal, calc'd for C18H22N4S2O8* 1 . 1 CH4SO3: C, 38.74; H, 4.49; N, 9.46. Found: C, 38.68; 
H, 4.53; N, 9.34. 

30 Example 149 

7-methoxv-8-(phenvlthio)-2-naphthalenecarboximidamide. methanesulfonate 

Example 149 A 
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To a solution of NaH (48 mg, 60%. 1.2 mmol) in HMPA (2 mL) was added PhSH 
(0.133 mL, 1.3 mmol). and the reaction was stirred for 5 minutes. To this was added the 
product from Example 53B (309 mg, 1 mmol), and the reaction was heated at I00°C for 3 
hours. The crude reaction mixture was chromatographed on SiCb using 20% ethyl 
5 acetate/hexanes as eluent. The product was taken up in ethyl acetate ( 1 0 mL) and methanol ( 1 0 
mL). and treated with a 2 M solution of TMSCHN 2 (10 mL). The reaction was stirred for 60 
minutes and condensed. The crude product was chromatographed on Si02 using 15% ethyl 
acetate/hexanes as eluent. to yield I 15 mg (39%) of the desired compound: 
MS (DCI (NH3) m/z 309 (M+NH4) + . 

10 

Example 149B 

7-methoxv-8-(phenvlthioV2-nanhthalen ecarboximidamide.. methanesulfonate 
The desired compound was prepared from Example 149A and the procedure of Example 

55D. 

15 MS (DCI/NH3 ) m/z 309 (M+H)+; 

•H NMR (300 MHz. DMSO-d 6 ) 8 2.33 (s, 3H), 3.96 (s, 3H). 6.96 (d, 2H), 7. 1 1 (dd. IH), 
7.20 (d, IH), 7.22 (d. 1H), 7.69 (dd, 1H), 7.82 (d, 1H). 8.22 (d, IH), 8.33 (d, 1H), 8.81 (s, 
IH), 9.01 (br s, 2H), 9.46 (br s, 2H); 

Anal, calc'd for Ci 8 Hi 6 N 2 OS- 1 . 15 CH4SO3: C, 54.91; H, 4.96; N, 6.69. Found: C, 54.70; 
20 H. 5.15; N, 6.58. 



Example 150 

7-methoxv-8-(nvrazinvlaminoV2-nnp h thalenec;irhoximidMmide. hisftrinnnroacernte^snlM 

25 The desired compound was prepared from the product prepared in Example 90D using 

the method described in Example 9 1 A. then converted to the amidine as described in Example 
40D. 

MS (DCI/NH3) m/z (M+H) + 294; 

•H-NMR (300 MHz, DMSO-d 6 ) 5 9.39 (s, 2H), 9.02 (s, 2H), 8.95 (s, IH), 8.40 (d, IH), 
30 8.14 (d, IH), 8.03 (s, 2H). 7.92 (dd, IH), 7.84 (d, IH). 7.76 (d, IH) 7.66 (dd IH), 3.90 (s 
3H); 

Anal, calc'd for C20H17N5O5F6 1/2 TFA: C, 43.79; H, 3.07; N, 12.20. Found: C; 43.81; H, 
3.22; N, 12.24. 
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Example 152 

6^amiiKiiminomethvlV4-f3-furanvlVN-phenvl-2-naphthalenecarboxarnide. monohvdrochloride. 

Example 152 A 

5 To a solution of the product from Example 8D (5.50 g, 26.04 mmol) in CH2CI2 (125 

mL) was added dibromodimethylhydantoin (4.47 g, 15.62 mmol) and trifluoromethanesulfonic 
acid (2.51 mL, 2S.41 mmol), and the reaction was stirred at 23°C in the dark for 18 hours. The 
mixture was poured into aqueous NaHSO}, the solution was made basic with Na2CC>3, and 
extracted with 3x ethyl acetate, and the extracts were washed with brine, dried over Na2SC>4, 
10 and condensed. The product was recrystallized from ethanol/ethyl acetate, to yield 5.80 g (77%) 
of the desired compound. 
MS (DCI (NH3) m/z 307 (M+NH 4 ) + . 

Example 152B 

15 To a solution of the product from Example 152 A (1.40 g, 4.826 mmol) in THF (40 

mL), water (10 mL), and methanol (10 mL) was added LiOHwater (405 mg, 9.65 mmol), and 
the reaction was stirred for 1 8 hours. The mixture was poured into 1 M HC1 and extracted with 
3x ethyl acetate, and the extracts were washed with brine, dried over Na2SC>4, and condensed, 
to yield 1 .23 g (92%) of the desired compound. 

20 MS (DCI (NH3)) m/z 295 (M+NJ-LO* . 

Example 152C 

To a solution of the product from Example 152B (440 mg, 1.60 mmol), in toluene (25 
mL) was added oxalyl chloride (0. 140 mL. 1 .6 mmol ), and the reaction was stirred at 80 °C for 
25 18 hours. The toluene was boiled off until HO evolution ceased, and the reaction was then 
cooled. Aniline (I mL, 1 1 mmol) was added, and the reaction was stirred for 10 min, nad 
poured into I M HCL The solution was extracted with 3x ethyl acetate, and the extracts were 
washed with brine, dried over Na2SC>4, and condensed, to yield 560 mg (99%) of the desired 
compound. 

30 MS (DCI (NH3)) m/z 370 (M+NH 4 ) + . 

Example 152D 
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The desired compound was prepared from Example 152C (408 mg, 1.16 mmol), furan- 
3-boronic acid (1X2 mg, 1.62 mmol) and the procedure of Example 57B, to yield 220 mg 
(56%) of the desired compound. 
MS (DCI (NH;0) nVz 356 (M+NH 4 )+ 

5 

Examnle 152F 

6-(;uninoiminomethvlV4-(3-furanvn-N-nhenvl-2-nnphth a lenecarhnx-amide. monohvdrochloride 
The desired compound was prepared from Example 152D and the procedure of Example 

40D. 

10 MS (DCI/NH3) m/z 356 (M+H) + ; 

1 H NMR (300 MHz, DMSO-d 6 ) 5 7. 15 (m. 2H), 7.41 (dd, 2H), 7.83 (d, 2H), 7.91 (d, 1H), 
7.99 (dd. 1H), 8.19 (d, 1H). 8.38 (s, IH). 8.41 (d, 1 H), 8.62 (s, 1H). 8.69 (s, 1H), 9.15 (or 
s. 2H). 9.55 (br s, 2H): 

Anal, ealc'd for C22H i7N 3 0 2 -2.75 HC1: C. 57.99; H, 4.37: N. 9.22. Found: C. 57.85; H. 
IS 4.84; N. 9.44. 

Example 153 

6-(aminoiminomethvn-44 1 -C methvlsiilfnnvn- 1 H-pvrazol-4-vl l-N-phenvl-2- 

naphthalene carboxamide. mnnnhydrochloride 

20 

— Ej<ampjeJ_53A 

The desired compound was prepared from the product from Example 53D and~the~ 
product from Example 152A by the procedure of Example 47A. 
MS (DCI/NH3) m/z 408 (M+H)+. 

25 

Example 153R 

The desired compound was prepared from the product from Example 153A, by the 
procedure of Example 53F. 
MS (DCI/NH3) m/z 278 (M+H) + . 

30 

Example 1 SIP 

The desired compound was prepared from the product from Example 153B, by the 
procedure of Example 87A (86A). 
MS (DCI/NH3) m/z 373 (M+NH4)+. 
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Example Lj3D 

The desired compound was prepared from the product from Example 153C, by the 
procedures of Example s 152B and 152C 
5 MS (DCI/NH3) m/z 356 (M-S02Me+NH4) + . 

Example 153E 

6-faminoiminomethvl V4-1 1 -fmethvlsulfonvl V 1 H-pvrazol-4-vl1-N-phenvI-2- 
naphthalenecarboxamide. monohvdrochloride 
10 The desired compound was prepared from Example 153D and the procedure of Example 

40D. • 

MS (DCI/NH3) NONE ; 

■H NMR (300 MHz, DMSO-d 6 ) 5 3.99 (s, 3H), 7.14 (t, 1H), 7.40 (t, 2H), 7.84 (d, 2H), 
7.91 (d, 1H), 8.08 (s, IH), 8.15 (d, IH), X.35 fm. 2H), 8.65 (br s, 2H), 9.33 (br s, 2H), 
15 9.61 (br s, 2H), 10.58 (s, 1H); 

Anal, calc'd for C22H 19N5SO3 2.75 HC1: C, 49.51; H, 4.1 1; N, 13.12. Found: C, 49.44; H, 
3.83; N, 12.09. 

Example 154 

20 6-( r aminoiminomethvlV4-r5-(methvUhioV3-furanvni-N-phenvl-2-naphthalenecarboxamide. 

monohvdrochloride 

Example 1 54A 

To a solution of 2-trimethylsilyl-3-bromofuran (4.17 g, 19.03 mmol) in THF (40 mL) 
25 at -78°C was added a 1.5 M solution of LDA (12.7 mL, 19.03 mmol), and the reaction was 
stirred at -78°C for 1 hour. Methyl disulfide (1.89 mL, 20.93 mmol) was then added, and the 
reaction was allowed to warm to room temperature overnight. The reaction was poured into 
saturated aqueous NH4CI solution, and extracted with 3x diethyl ether. The combined extracts 
were washed with brine, dried over Na2SC>4, and condensed. The crude material was 
30 chromatographed on Si02 using hexanes as eluent, to yield 3.02 g (60%) of the desired 
compound. 

MS (DCI/NH3) m/z 265, 267 (M+H) + . 

Example 154B 
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A solution of the product from Example 154A (2.68 g, 10.1 mmol) and a 1 M solution 
of TBAF (20.2 mL) in THF (20 mL) was stirred for 30 minutes. The reaction was condensed 
and The desired compound was chromatographed on SiCb using hexanes as eluent, to yield 
1.39 g (71%) of 2-methylthio-4-bromofuran. This material was taJcen on directly to the next 
step. To a solution of this product (7 mmol) in THF (25 mL) at -78°C was added a 2.5 M 
solution of BuLi (2.8 mL, 7 mmol), and the reaction was stirred for 5 minutes. Bu3SnCI (1.90 
mL, 7 mmol) was then added, the reaction was stirred for 30 min, and then allowed to warm to 
room temperature. The reaction was poured into saturated aqueous NH4CI solution, and 
extracted with 3x diethyl ether. The combined extracts were washed with brine, dried over 
Na2S04, and condensed. The crude material was chromatographed on SiCb using hexanes as 
eluent, to yield 1 .24 g (30%) of the desired compound. 
MS (DCI/NH3) m/z 404 (M+ H)+. 

Example 154C 

15 A solution of the product from Example 1 54B (920 mg, 2.28 mmol), the product from 

Example 1 52A (662 mg, 2.28 mmol), and PdCh (PPh_3)2 (161 mg, 0.23 mmol) in CH3CN ( 1 5 
mL) was stirred for 18 hours at 80°C. The reaction was condensed and the crude material was 
chromatographed on Si02 using 20% ethyl acetate/hexanes as eluent, to yield 671 mg (91%) of 
the desired compound. 

20 MS (DCI/NH3) m/z 324 (M+H)+. 
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Example 154D 

The desired compound was prepared from the product from Example 154C, by the 
procedure of Example 152 B. 
25 MS (DCI/NH3) m/z 3 10 (M+H)+ 

Example 154E 

The desired compound was prepared from the product from Example 154D, by the 
procedure of Example 152C. 
30 MS (DCI/NH3) m/z 402 (M+NH4)+. 

Example 154F 

6-(aminoiminomethvl)-445-rmefr 

monohvdrochloride 
-164- 
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The desired compound was prepared from Example 154E and the procedure of Example 

144C. 

MS (DCI/NH3) m/z 402 (M+H)+; 

'H NMR (300 MHz, DMSO-d 6 ) 5 2.54 (s, 3H), 7.15 <t, 1H), 7.24 (s. 1H). 7.40 (t, 2H), 7.84 
5 (d, 2H), 7.92 (dd, 1H), 8.19 (d, 1H), 8.39 (d, 1H). 8.44 (s, 1H), 8.61 (s, 1H), 8.69 (s, 1H), 
9.35 (br s. 4H), 10.61 (s, 1H); 

Anal, calc'd for C23H19N3SO22.25 HC1: C, 57.14: H. 4.43; N, 8.69. Found: C. 57.13; H, 
4.21; N, 8.56. 

10 Example 155 

methyl f7-faminoiminomethvl)- 1 -naphthalenvPmethvlcarbamate. monodrifluoroaeetate') (salt") 

) The desired compound is prepared according to the procedures described in Example s 

1 2 and 1 3. Yield: 40 mg (42%) of white solid 
15 MS m/z: 258 (M+H) + 

»H NMR (DMSO. 300 MHz): 3.28 (s, 3H). 3.82 (br, 3H), 7.66 (dd, 1 H, J 1=7.5 Hz, J2=1.4 
Hz), 7.78 (m, 1H), 8. 89 (Dd, 1H. J 1=8.8 Hz, J2=2.0 Hz), 8.05 (d, 1 H. 8.1 Hz), 8.24 (d, 1 
H, 8.8 Hz), 8.30 (s, 1H), 9.09 (s, 2H), 9.52 (s, 2H); 

Anal, calc'd for C14H15N3O2. 1.25 C2F3O2HO.25 H 2 0: C, 49.02; H, 4.18; N, 10.39. 
20 Found: C. 48.81; H, 3.91; N, 10.15. 

Example 156 

propyl 17-(aminoiminomethvl)-l-naphthalenyllcarbamate. monoftrifluoroacetateKsalt) 

25 The desired compound is prepared according to the procedures described in Example s 12 and 
) 13. Yield: 52 mg (46%) of white solid 

MS m/z: 272 (M+H) + 

'H NMR (DMSO, 300 MHz): 0.97 (t, 3H. J1=J2=7.1 Hz), 1.67 (Sextet, 2H, J=7.l Hz), 4.19 
(t, 3H, J1=J2=6.8 Hz). 7.71 (d, 1 H, 8.5 Hz), 7.83 (m, 3H), 8.14 (d, 1H, J=8.5 Hz), 8.67 
30 (s, 1H), 9.22 (Br, 3H), 9.63 (s, 1H): 

Anal, calc'd for Ci.sHnRlC^. 0.25 C2F3O2H O.75 H 2 0: C, 49.18; H. 4.66; N, 9.83. Found: 
C, 49.27: H. 4.87; N, 10.02. 

Example 157 . 
-165- 
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N-R-faminQiminomerhvl)- 1 -naphthalenvl l-N'-mp.thvlurea. monof trifluoroacftt:ire)(ga1f> 
The desired compound is prepared according to the procedures described in Example s 
12 and 13. Yield: 36 mg (54%) of white solid 
MS m/z: 243 (M+H)+ 

'H NMR (DMSO, 300 MHz): 2.80 (d, 1H), 6.45 (d. 1H), 7.70 (m. 2H). 7.82 (dd. Jl=8.9 
Hz. J2=2.1 Hz), 8.08 (dd, 7.4 Hz, J=1.3 Hz), 8.17 (d. 1H, J=8.5 Hz). 8.62 (s. 1H), 8.72 (s, 
1H), 9.07 (s, 2H), 9.47 (s, 2H), (s, 2H); 

Anal, calc'd for C13H14N4O. 1.5 C 2 F 3 0 2 H 0.5 H 2 0: C, 45.50; H, 3.94; N, 13.27. Found: 
C. 45.22; H. 3.86; N, 13.12. 



Example 158 

ethyl r7-(aminoiminomethvl') - 1 -naphthalenvncarhamate. mono(trifhioroacetate Vsnlt) 
The desired compound is prepared according to the procedures described in Example s 
12 and 13. Yield: 70 mg (76%) of white solid 
15 MS m/z: 258 (M+H)+ 

'H NMR (DMSO, 300 MHz): 1.30 (t, 3H. J1=J2=7.4 Hz), 4.20 (q, 2H. J=7.0 Hz). 7.80 (m, 
4H), 8.15 (d, 8.5 Hz). 8.68 (s, 1H), 9.13 (s, 2H), 9.38 (s, 2H), 9.66 (s, 1H); 
Anal, calc'd for Ci 4 Hi 5 N 3 0 2 l .5 C 2 F 3 0 2 H: C, 47.67; H, 3.88; N, 9.81. Found: C, 47.97; 
H, 3.85; N, 9.78. 



Example 159 



N-r7-(aminoiminomethvn- 1 -nap h thalenvl Ipropanamide. monofrrifluoroacetate¥s?iin 
The desired compound is prepared according to the procedures described in examples 
12 and 13. 

25 Yield: 20 mg (23 %) of white solid 
MS m/z: 242 (M+H)+ 

•H NMR (DMSO. 300 MHz): 1.18 (t, 3H, 7.4Hz), 3.38 (m, 2H), 7.89 (m. 3H), 7.81 (dd, 
1H, Jl=8.4Hz, J2=1.9 Hz). 7.87 (d, 1H. 8.5 Hz), 8.58 (s. 1H). 9.02 (s. 2H), 9.47 (s, 2H), 
9.97 (s, 1H). 

W Anal, calc'd for C14H15N3O. 1.15 C 2 F 3 0 2 H . 0.25 H 2 0: C, 51.94; H, 4.45; N, 1 1.15; 
Found: C, 52.02: H, 4.24; N, 10.76. 



Example 160 
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N-l'7-faminoiminomethvn-l -naphthalenvl)-2-methoxvacetamide. mono(trifluoroacetate)(salt) 
The desired compound is prepared according to the procedures described in Example s 
12 and 13. Yield: 30 mg (30%) of white solid 
MS m/z: 258 (M+H) + 

5 'H NMR (DMSO, 300 MHz): 3.49 (s, 3H), 4.18 (s. 2H). 7.80 fm, 3H), 7.93 (d, 1 H, 7.7 
Hz), 8.47 (d, 1 H, 8.5 Hz), 8.47 (s, 1H), 9.10 (s, 2H). 9.46 (s, 2H), 9.99 (s, 2H); 
Anal, calc'd for C14H15N3O2 I C2F3O2HI.25 H 2 0: C. 48.80: H, 4.73: N, 10.67. Found: C, 
48.53; H, 4.34; N, 10.54; 

'H NMR (DMSO, 300 MHz): 2.16 (s, 3H), 4.85 (s. 2H), 7.82 (m, 4H), 8.18 (d, 1H, J=8.18 
10 Hz), 8.55 (s, 1H). 9.10 (s, 2H), 9.44 (s, 2H), 10.24 (s, 1H); 

Anal, calc'd for C15H15N3O3I C2F3O2HI H 2 0: C, 48.93; H, 4.35: N. 10.07. Found: C, 
48.82; H, 4.27; N, 10.00. 

j 

Example 161 

15 N-f7-(aminoiminomethvl')- 1 -naphthalenvllurea. mono(trifluoroacetate)(salt) 

The desired compound is prepared according to the procedures described in Example s 
12 and 13. Yield: 35 mg (54%) of yellownish solid 
MS m/z: 229 (M+H) + 

»H NMR (DMSO, 300 MHz): 6.22 (s, 2H), 7.65 (m, 2H), 7.77 (dd, J 1=8.8 Hz. J2=1.5Hz). 
20 8.57 (s, 1H), 8.79 (s, 1H), 9.07 (s, 2H), 9.49 (br, 2H); 

Anal, calc'd for C12H12N4O. 1 C2F3O2H-O.75 H 2 0: C. 40.90; H, 3.33; N, 1 1.95. Found: C, 
40.95; H, 3.64; N, 12.31. 

Example 162 

25 N-f7-(aminoiminomethvl)- l-naphthalenvn-2-hvdroxvacetamide. mono(trifluoroacetate)Csalt) 
; The desired compound is prepared according to the procedures described in Examples 

12 and 13. Yield: 24 mg (37%) of white solid 
MS m/z: 244 (M+H) + 

>H NMR (DMSO, 300 MHz): 4.18 (s, 2H), 5.82 (br, IH). 7.67 (m, 1H), 7.85 (m, 3H), 8.20 
30 (d, 1H), 9.18 (s, 2H), 9.42 (s. 2H), 9.89 (s, 1H); 

Anal, calc'd for C13H13N3O2I C2F3O2HO.75 H 2 0: C. 48.59; H, 4.21; N, 11.33. Found: C, 
48.64: H, 3.89; N, 1 1.25. 

Example 163 
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8-f2-pvrirnidinvk)mino)-2-n;iphthalenecarh n ximirinmiHe. hisfrriflnnroacetateWsnm 
The desired compound is prepared according to the procedures described in Examples 

91 A and 13. Yield: 28 mg (28%) of pale yellow solid 

MS m/z: 264 (M+H) + 

5 >H NMR (DMSO. 300 MHz): 6.90 (t, 1H, J1=J2=4.7 Hz), 7.69 (d, J=7.8 Hz), 7.80 (1 H, 
J=8.1 Hz), 7.81 (1 H, dd. J 1=8.4 Hz, J2=2.1 Hz). 8.08 (1H, dd. Jl=7.4Hz, J2=0.6 Hz), 
8.14 (1H, d, J=8.5 Hz), 8.49 (d, 2H). 8.75 (1H, d, J=L7 Hz). 9.06 (s. 2H), 9.37 (s, 2H), 
9.60 (s, 1H); 

Anal, calc'd for C15H13N5. 2.25 C 2 F 3 O 2 H-0.25 H 2 0: C, 44.67; H, 4.283.03; N, 13.36. 
10 Found: C, 44.49; H, 2.80: N, 13.40. 

Example 164 

8-amino-2-naphthalenecarhox imidarnide, bisftrifluoroacetateUsalt') 
To a solution of crude X-amino-2-nitrile-naphthalene prepared as described in Example 
15 10 at room temperature in 10:1 pyridine: triethylamine (10 mL) was bubbled hydrogen sulfide 
for 5 minutes and stirred at room temperature overnight. The reaction mixture was added water 
(50 mL) and the product was extracted into ethyl acetate (3x30 mL) . The combined organic 
solvent was dried over magnesium sulfate, filtered and evaporated. The resulting yellow 
substance was taken up in acetone (30 mL) then added methyl iodide (2 mL). The reaction 
20 mixture was boiled for 1 hour, then evaporated to dryness. To the resulting yellow substance in 
methanol-(-2S-rnL) was added.ammonium.ace^^ 

overnight. The solvent was removed under vacuum and the product was purified via reverse 
phase chromatography using 0. 1 % TFA/water and 0.1% TFA/methanol as eluent. 
MS m/z: 186 (M+H)+ 

25 "H NMR (DMSO. 300 MHz): 5.14 (br, 3H), 6.80 (dd, 1H, J 1=7.8 Hz, J2=l Hz), 7.17 (d, 
1H. J=7.8 Hz). 7.40 (dd, IH, J1=J2=7.8 Hz), 7.70 (dd, 1H, J 1=8.9 Hz. J2=2.1 Hz), 7.91 
(d, 1H, J=8.5 Hz), 8.65 (s, IH), 8.95 (s. 2H), 9.23 (s, 2H); 

Anal, calc'd for CnH n Nv2.5 C 2 F 3 O 2 H0.75 H 2 0: C, 39.72; H, 3.13; N, 8.69. Found: C, 
40.01; H, 3.19: N, 8.88. 

30 

Example 165 

6-(aminoiminomethvl)-N-r4-r ?1 mi n omethvnphenvri-4-r2-pvrimidinvl ? iminn'>.7- 
naphthalenec-irhnxamide. tris ftrifliinrnnretateVsalt-) 
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Example 163 A 

A suspension of 2-nitrile-6-rnethyester naphthalene Example 8D (5.0 g, 23 mmol) in 
concentrated sulfuric acid (50 rnL) at -5 °C was added a solid potassium nitrate. The colour of 
reaction mixture was gradually changed into a dark brown. The reaction mixture was stirred for 
5 15 minutes and was poured into ice-water. Collected the precipitate and washed with water. The 
crude product was recrystallized from ethyl acetate and ethanol. Yield 4.3 g (68%) of pale 
yellow powder. 

Example 165B 

10 To a solution of 2-nitrile-6-methylester-8-nitro-naphthalene, Example 165 A (3.5 g, 13.6 

mmol) in a mixture of THF (100 mL) and ethyl acetate (120 rnL) was added 10% Pd-C (350 
mg). The reaction mixture was placed under hydrogen at atmospheric pressure (balloon) and 
stirred at room temperature for 3 5 hour. The mixture was filtered through celite and silica gel, 
washed with ethyl acetate and evaporated. The resulting solid was washed with ether (20 mL). 

1 5 Yield 2.20 g (7 1 %) of yellow powder. 

Example 165C 

A mixture containing 2- Nitxile-6-methylester-8-amino-naphthalene, Example 165B (2.8 
g, 12.3 mmol), BIN AP (116 mg, 0.1 86 mmol), Pd2 (DBA)3 ,64 mg, 0.061 mmol), NaO-t-Bu 
20 (1.667 g, 17.6 mmol), 2-Bromopyrimidine (2.363 g, 14.9 mmol) and Toluene (80 mL) in an 
oven-dried flask under nitrogen, was stirred at room temperature for 10 minutes. The reaction 
mixture was heated to 80 *C for 1 hour. At the end of the reaction (TLC, hexanes+ethyl 
acetate=4: 1), brine 9200 mL) was added. Extracted the mixture with CH2CI2. (4x250 mL). 
Evaporated the solvent. Yield 3.5 g (93%) of pale yellow powder. 

25 

Example 165D 

TO a suspension of 2-nitrile-6-methylester-8-N- (2-pyrimidine)-naphthalene, Example 
165C (5.2 g, 17.1 mmol ) in ethanol (150 mL) was added potassium carbonate (3.54 g, 33.3 
mmol) in water (200 mL). The resulting suspension was heated at 120 °C for 2 hours, at that 
30 time all the suspension turned into a clear solution. The mixture is cooled down, then acidified 
with 2 N HC1. The resulting precipitate was collected by filtration to yield 4.5 g (90%) of pale 
yellow powder. No further purification was required for the next step. 

Example 165E 
-169- 
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To a cold (0°C) solution of 2-nitrile-8-N- (2-pyrimidine)-6-carboxylic acid- 
naphthaleneExample 165D (5.0 g, 17.2 mmol) in DMF (150 mL) was added DlEA (7.6 mL, 
42.6 mmol) and O- (7-Azabenzotriazol-l-yI)-N, N, N', N'- 
tetramethyluroniumhexafluorophosphate (9.8 g, 25.7 mmol) followed by tert- 
Butoxycarbonylamino-4-aminomethylanUine (5.74 g. 20 mmol). The resuting reaction mixture 
was stirred for about 1 hour. The reaction was quenched with water (200 mL) and the resulting 
precipitate was collected by filtration to yield 3.26 g (38%) of pale yellow powder. 

Examnle I65F 

To a solution of the substrate, Example 165E (3.0 g, 6.07 mmol) in pyridine (150 mL) 
was added triethylamine (9 mL). H 2 S was passed for 10 minutes and the resultiing mixture was 
stirred at room temperature for 48 hour. 100 mL of water was added to the reaction mixture and 
the precipitate was Collected by filtration. Yield (3.0 g (93%) of yellow solid. 

IS Examnle IfiSC. 

To a solution of the thioamide. Example 165F in acetone (200 mL) was added Mel (6 
mL) and the mixture was stirred at room temperature overnight. The mixture was evaporated to 
dryness to yield 1.2 g (78%) of yellow solid. 

20 Examnle 

6-(aminoiminon^vj)^r4^m ^ 

naphthalenecarboxa mide. tris(trifluoroacetate)fsalf) 
To a solution of the imidate ester. Example 165G, (1.5 g, 2.2 mmol) in methanol (50 
mL ) was added ammonium acetate (0.5 g, 6.4 mmol) and stirred at room temperature 
25 overnight. After evaporation of the solvent the residue was treated with ether (3x25 mL) and the 
ether wasdecanterd out. The residue was dissolved in a mixture of 10: 1: 1 acetonitrile: water: 
acetic acid (50 mL). After addition of ether (100 mL), the Boc protected product precipitated as 
an acetate salt and was colleted by filtration. The solid was added 1 : 1 TFA: methylene chloride 
(50 mL) containing thioanisole (0.5 mL). The reaction mixture was stured at room temperature 
overnight. The product was purified over RPC i8 chromatography using water: methanol with 
0.1% TFA as eluent. Yield after lyophilization 0.5 g (54%) of pale yellow solid. 
MS m/z: 412 (M+H) + 

»H NMR (DMSO, 300 MHz): 4.02 (q, 2H, J=5.8), 6.94 (dd, 1H, J12=J2=4.8 Hz), 7.45 (d, 
2H, J=8.5 Hz), 7.84 (d, 2H, J=8.4 Hz), 7.92 (dd, 1H. J 1=8.5 Hz, J2=1.7 Hz), 8.13 (br, 
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3H), 8.30 (d, IH, J=X.9 Hz), 8.41 (s, iH), 8.52 (d.. 2H), 8.55 (s, IH), 8.81 (s, IH), 9.19 
(s, 2H), 9.43 (s, 2H), 9.75 (s, 1H), 10.62 (s, IH): 

Anal, caic'd for C23H21N7O2.5 C 2 F 3 0 2 H I H 2 0: C, 43.49; H, 3.22: N, 1 1.83. Found: C, 
43.54: H, 3.34; N, 1 1.69. 

5 

Example 166 

6-(aminoiminomethvn-N-phenvl-4-(2>pvrimidinvlaminoV2-naphthalenecarboxarnide. 

monoftrifluoroacetate) (salt) 
The same procedure as described in Examples 165 substituting aniline for 4-amino 
10 benzyl amine. 

MSm/z: 383 (M+H) + 

[ H NMR (DMSO, 300 MHz): 6.93-6.96 (m, IH), 7.14(dd, IH, J 1=7.3 Hz, J2=7.4 Hz), 
S 7.40 (dd, 2H, J1=J2=7.3 Hz), 7.80 (, d, 2H, J=8.1 Hz), 7.91 (d, IH, J=8.9 Hz), 8.30 (d, 

IH, J=9.() Hz), 8.41 (s, IH). 8.52-8.54 (m, 3H), 8.80 (s, IH), 9.16 (s, 2H), 9.45 (s, 2H), 
15 9.78 (s, IH), 10.55 (s, 1 H); 

Anal, caic'd for C22H]8N 6 0 2 C 2 F 3 O 2 H 0.25 H 2 0: C, 50.78; H, 3.28; N, 13.31. Found: C, 
50.85; H, 3.28; N, 13.31. 

Example 167 

20 N-r(4~(aminomethvnphenvn-6-laminorhvdroxvimino)methvn-4-( , 2-pvrimidinvlamino)- 

2-naphthalenecarboxamide. bisftrifluoroacetate)fsalt) 
To a suspension of compound, prepared in Example 165 E (0.20 g, 0.40 mmol ) in 
methanol (40 mL) and water (20 mL) was added hydroxylamine hydro-chloride (112 mg, 1.75 
mmol) and sodium carbonate (85 mg, 0.80 mmol), the reaction mixture was stirred for 48 
25 hours at room temperature, TLC showed no reaction. Th reaction mixture was heated at reflux 
\ for 10 hours and removed the most of the solvents, the precipitate was collected by filtration, 

gave 1.2 g of pale yellow solid. The solid was disoolved in 1: 1 TFA+CH2CI2 (30 mL) and 
sitnred at room temperature for 24 hours. The solvents was removed under vaccuum and the 
residue was loaded to a R 1 8 reverse phase column. The fraction was lyophilized and yielded a 
30 pale yellow powder (80 mg, 66%). 
MS m/z: 428 (M+H) + 

'H NMR (DMSO, 300 MHz): 4.02 (q, 2H, J=6.1 Hz), 6.92 (dd, IH, J1=J2=5.1 Hz), 7.46 
(d, 2H, 8.4 Hz), 7.85 (d, 2H, J=8.5 Hz), 7.88 (d, IH, 9Hz), 8.12 (br, 3H), 8.22 (d, IH, 
J=8.9 Hz), 8.40 (s, 
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»H ), 8.48 (s, 1H), 8.51 (d, 2H. J=4.8 Hz), X.64 (s. 1H), 9.74 (s, 2H). 10.61 (s, 2H): 
Anal, calc'd for C23H21N7O22.9 C2F3O2HI.25 H 2 0: C. 44.31: H, 3.41: N. 12.56; F, 21.17 
Found: C, 44.08; H. 3.30; N, 12.50. F, 21.25. 

5 Example 168 

6-(aminoiminomethvl)-N44 -(hvdroxvmethvr)phenvll-4-r2-pvrimidinvlarninriV 

2-naphthalen ecarboxamide. mono(trifIuoroacetate)isalt> 
The desired compound is prepared as described in Example 165 using 4-amino benzyl 
alcohol instead of 4-amino benzylamine. 
10 MS m/z: 413 (M+H) + 

lH NMR (DMSO, 300 MHz): 4.48 (s, 2H), 6.94 (dd. 1H, 2H, J=8.8 Hz), J 1 = 12=4.8 Hz), 
7.32 (d, 2H, J=8.8 Hz), 7.90 (dd, 1H, J 1=8.5 Hz, J2=1.7 Hz), 8.28 (d, 2H, J=8.8 Hz), 8.41 
(s, 1H), 8.54 (d, 2H, J=4.8 Hz), 8.55 (dd, 1H. J=1.3 Hz), 8.80 (s, 1H), 9.08 (s, 2H), 9.43 
(s, 2H), 9.73 (s, 1H), 10.48 (s, 1H); 
15 Anal, calc'd for C23H2ON6O2: C, 49.06; H, 3.83; N, 12.81: F, 16.50. Found: C, 48.74; H, 
3.86; N, 12.63, F, 16.54. 

Examnle 170 

methyl f3-rrr4-(aminomethvnnhenvnam inolcarbonvn-7-r4-amino(hvdroxvimino)methvll- 
20 1-naphtha lenvMcarbamate. bisftrifluoroacetateVsalO 



Example I70A 

To a suspension of the nitrile. Example 141 D (213 mg, 0.45 mmol) and hydroxylamine 
hydrochloride (338 mg, 4.86 mmol) in methanol (40 mL) water (5 mL) was added potassium 
carbonate (538 mg, 3.9 mmol) stirred at room temperature overnight. The solvent was 
evaporated and the resulting solid was washed with ether and hexanes to yield the product as 
white solid 153 mg (62%). 
MS (ECI) m/z 508 (M+H) + . 

Example 170R 

methyl r3-fTr4-(aminomethvnnhenvriaminnlc arbonvn-7-f4-aminorhvdroxviminn)methvn- 
I -naphthalenvllc arbamate. bisdrifluoroacetateVsaltl 
The Boc protected substrate. Example 170 A was added 3 mL of 4 N HC1 in dioxane 
and stirred at room temperature for 20 minutes. The solvent was evaporated under vacuum and 
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the product was separated on MPLC with a column of RP Cis using methanol- water 
+0. 1%TFA as eluent. Yield of white solid 1 17 mg (79%). 
MS (ECI) m/z 408 (M+H)+: 

1H NMR (300 MHz. DMSO-d 6 ) 5 3.77 (S, 3H), 4.03 (s, 2H), 4.01 (q, J=5.9 2H), 7.46 (d, 
5 J=8.5Hz. 2H), 7.86 (d, J=8.5Hz, 2H), 7.90 (dd, Ji=8.5, Hz, J 2 = 1.4Hz, 1H), 8.09-8.15 (m, 
4H), 8.17 (d, J=8.4Hz, 1H), 8.29 (s, 1H), 8.42 (s, IH), 8.56 (s, 1H), 9.80 (s, 1H), 10.62 
(s, 1H); 

Anal, calc'd for C21H21N5O4 2.5 TFA-0.5 H 2 0: C, 44.52; H, 3.52; F, 20.31; N. 9.98. 
Found: C, 44.78; H, 3.57; F t 19.82; N, 9.87. 

10 

Example 171 

6-laminofhvdroxvimino N >methvll-N-phenvl--2'naphthalenecarboxamide 
The title compound is prepared as described by Judkins et al.. Synthetic 
Communications 26 (23), 4351-4367 (1996). The compound prepared in Example 55C (0.1 

15 g, .36 mmole) is dissolved in a 10: 1 mixture of Toluene: methanol to which is added 

hydroxylamine hydrochloride (3.6 mmole) and potassium tert-butoxide (3.6 mmole). The 
resulting slurry is refluxed for 17 hr., cooled, solvents removed under vacuum. The residue is 
taken up in distilled water (30 ml) extracted with ethyl acetate (2 X 100 ml). The combined 
organic extracts are washed with 10% NaCl (50 ml), dried over anhydrous Na2S04. The 

20 sample is filtered of drying agent and the solvent removed under vacuum leaving a white solid 
(65 mg). The material is purified by medium pressure reverse phase chromatography as 
described in Example 1 . The title compound is obtained as white solid (45 mg) 
MS (m/z) M + H + : 306 

l H NMR (DMSO-d 6 ): 10.51 (s, 1H), 9.32 (s, OH), 8.70 (s, 1H), 8.57 (s, 1H), 8.34 (d, 1H), 
25 8.25 (d, IH), 8.17 (dd, 1H), 7.90 (dd. 1H), 7.83 (d, 2H), 7.40 (dd, 2H), 7.15 (dd, 1H), 
6.25 (bs. 2H). 

Analysis: calc'd for C20H16N3O4 F3: C, 57.28, H, 3.85, N, 10.02; Found C, 56.89, H, 3.65, 
N, 9.90. 



30 Example 174 

8-( r 2-pvridinylamino)'2-naphthalenecarboximidamide. bisftrifluoroacetate) salt 

Example 174A 
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To a solution of the product from 1 ID (168 mg, 1.00 mmol) in 5 mL toluene was added 
2-bromopyridine (0.105 mL. 1.1 mmol), NaOtBu (135 mg, 1.4 mmol), Pd 2 dba 3 (92 mg, 0.1 
mmol), and P (o-tolyl) 3 (122 mg, 0.4 mmol). and the reaction was stirred for 24 hours at 100 
°C. The reaction was cooled, and the crude reaction mixture was chromatographed on Si02 
using 50% ethyl acetate/hexanes as eluent to yield 80 mg (33%) of the desired compound. 
MS (DCI (NH 3 )) m/z 246 (M+H)+. 

Example 174B 

8-(2-pyridinvlamino)-2-napht halenecarhoximidamide. bisCtrifluoroacetate) salt 
The product from Example 174A (121 mg, 0.493 mmol) was dissolved in THF (2 mL) 
and 0.543 mL of a 1 M solution of LiN (TMS) 2 in THF was added. The reaction was stirred 
for 5 min, and TMSC1 (0.069 mL. 0.543 mmol) was added. After stirring for 30 min, another 
1 .09 mL of the 1 M solution of LiN (TMS) 2 was added. The reaction was stirred for 1 8 hours, 
and 10 mL of a 2 M aq. HC1 solution was added. The reaction was stirred for another 24 hours. 
15 and was basicified with saturated aq. Na 2 C0 3 . The mixture was extracted with 3x ethyl acetate, 
and the extracts were washed with brine, dried over Na 2 S0 4 , and condensed. The crude 
product was purified by reverse-phase HPLC to yield the desired compound (21 mg, 7%): m.p. 
137-147 °C. 

MS (DCI (NH 3 ) m/z 263 (M-f-H) + ; 

1H NMR (300 MHz, DMSO) 8 9.98 (br s, 1H), 9.46 (br s, 2H), 9.27 (br s, 2H), 8.74 (s, 
!H),J^(d,J=9J^^ (m 3H)) 



20 



25 



30 



7.75 (dd. J=9, 9 Hz, 1H), 7.16 (m, 1H), 6.95 (m, 1H), 2.55 (s, 3H); 
Anal, calc'd for Ci 6 H i 4 N 4 -3. 1 C 2 HF 3 0 2 : C, 43.30; H, 2.80; N, 9.10. Found: C, 43.14; H, 
3.04; N, 9.90. 

Example 176 

6-[4-|(hYdroxYmethvl)phenvllmethoxvl-2-nanhthnl f -ne. carhoximiHamide.merhHnes u lfonnt ( >rs a lt^ 

Examnle 176 A 

To a solution of NaH (60% in mineral oil, 1 .17 g, 29.3 mmol) in THF (50 mL) was 
added 4-bromobenzyl alcohol (5.22 g, 27.9 mmol) in THF (50 mL), and the reaction was 
stirred at room temperature for 20 minutes. p-Methoxybenzyl chloride (4.07 mL, 30 mmol) 
was then added, and the reaction was stirred at 50°C for 2 hours. The mixture was poured into 
water and extracted with 3x diethyl ether, and the extracts were washed with brine, dried over 
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Na2S04, and condensed. The crude reaction mixture was chromatographed on SiOo using 
hexanes as eluent, to yield 7.39 g (86%) of the desired compound. 
MS (DCI (NH 3 )) m/z 326 (M+NH4)+; 

*H NMR (300 MHz, CDCI3) 5 7.47 (d, 2H), 7.28 (d, 2H), 7.23 (d, 2H) f 6.90 (d, 2H), 4.48 
5 (s, 3H), 4.47 (s, 2H), 3.91 (s, 3H). 

Example 176B 

To a solution of the product from Example 176A (6.80 g, 22.13 mmol) in THF (100 
mL) and hexanes (20 mL) at -100°C was added a 2.5 M solution of BuLi (8.85 mL, 22.13 

10 mmol), and the reaction was stirred for 2 minutes. DMF (3.43 mL, 44.3 mmol) was then 

added, and the reaction was warmed to room temperature. The mixture was poured into water 
and extracted with 3x diethyl ether, and the extracts were washed with brine, dried over 
Na?S04, and condensed. The crude reaction mixture was taken up in methanol (100 mL) and 
NaBFU (1.0 g, 26.2 mmol) was added in portions. A few drops of water were added, and the 

15 mixture condensed. The residue was chromatographed on Si02 using 20% ethyl 
acetate/hexanes as eluent, to yield 3.32 g (58%) of the desired compound. 
MS (DCI (NH3)) m/z 276 (M+NH 4 )+; 

»H NMR (300 MHz, CDCI3) S 7.38 (s, 4H), 7.29 (d, 2H), 6.90 (d, 2H), 4.70 (s, 2H), 4.54 
(s, 2H), 4.49 (s, 2H), 3.81 (s, 3H), 1.62 (s, 1H). 

20 

Example 176C 

To a solution of the product from Example 176B (1 93 mg, 0.747 mmol), the product 
from Example 28A (139 mg, 0.822 mmol), and Ph 3 P (216 mg, 0.822 mmol) in THF (10 mL) 
at 0°C was added diethylazodicarboxylate (0. 129 mL, 0.822 mmol), and the reaction was 
25 stirred for 90 minutes at room temperature. The crude reaction mixture was condensed, and the 
residue was chromatographed on SiCb using 10%- ethyl acetate/hexanes as eluent, to yield 225 
mg (74%) of the desired compound. 
MS (DCI (NH3)) m/z 427 (M+NH4) 4 "; 

l H NMR (300 MHz, CDCI3) 5 8.15 (s, 1H), 7.81 (d, 1H), 7.77 (d, 1H), 7.58 (dd, 1H), 7.48 
30 (d, 2H), 7.42 (d, 2H), 7.02-7.15 (m, 4H), 6.90 (d, 2H), 5.21 (s, 2H), 4.56 (s, 2H), 4.51 (s, 
2H), 3.91 (s, 3H). 

Example 176D 
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To a solution of the product from Example 176C (220 mg, 0.537 mmol) in CH 2 CI? (40 
mL) and water (7 mL) was added DDQ (244 mg, 1.07 mmol). and the reaction was stirred for 
90 minutes. The crude reaction mixture was taken up in CH2CI2, washed with 2x aqueous 
NaHC0 3 and brine, dried over Na 2 S0 4 , and condensed. The residue was chromatographed on 
5 SiO : > using 50% ethyl acetate/hexanes as eluent, to yield 89 mg (57%) of the desired 
compound. 

MS (DO (NH 3 )) m/z 307 (M+NH4)+; 

1H NMR (300 MHz. CDCI3) 8 8.15 (s, 1H), 7.81 (d, IH), 7.77 (d, IH), 7.57 (dd, IH), 7.49 
(d, 2H) ( 7.41 (d, 2H), 7.33 (dd, IH), 7.21 (d, 1H), 5.21 (s, 2H), 4.74 (s, 2H), 1.63 (br s, 
10 1H); 

Example 176F 

6-f4-r(hvdroxvmethyl)nhenvnmethoxvl-2-n ? i p hthalenecarhoximidnmiH f >, methan^nlfonatersnln 
The desired compound was prepared from Example 176D and the procedure of Example 

15 55D. 

MS (DCI/NH3) m/z 307 (M+H) + ; 

1H NMR (300 MHz, DMSO-d 6 ) 5 2.31 (s, 3H), 4.52 (s, 2H), 5.25 (s. 2H), 7.37 (d, 2H), 
7.39 (dd, 1H), 7.47 (d, 2H). 7.59 (d, 1H), 7.79 (dd, 1H), 8.00 (d, 1H). 8.03 (d. 1H), 8.41 
(s, 1H), 8.89 (br s, 2H), 9.34 (br s, 2H); 

Anal, calc'd for Ci 9 Hi 8 N 2 0 2 - 1. 15 CH4SO3: C, 58.06; H, 5.46; N, 6.72. Found: C, 58.24; 
— H,-5.62; N, 6.59 

Example 177 

N-hydroxv-8-f2-nvrimiHinvlaminol ^-n anhthnlen^arboximirlnmirie 
monoitri fluoroacetate^tsalt) 



20 



25 



The desired compound is prepared from the nitrile described in Example 163 and 
utilizing the procedure described in Example 167. Yield as a white powder: 50 mg 
MS m/z: 280 (M+H) + 

30 IH NMR (DMSO, 300 MHz): 6.90 (dd, 1H, Jl=J2=5.2Hz), 7.45 (m. 3H), 8.0 (d, 1H, J=8.5 
Hz), 8.14 (d, IH, J=8.4Hz), 8.49 (d, J=5.3 Hz), 8.61 (s, IH), 9.58 (s, IH); 
Anal, calc'd for C5H0N5O-2.O C 2 F 3 O 2 H 0.5 H 2 0: C, 44.20; H, 3.12; N, 13.56. Found: C, 
44.24; H, 2.94; N, 13.49. 
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Example- 179 

6'( r 2-pvridinvlethvnv])-2-naphthalenecarboximidamide, monoftrifluoroacetateHsalt) 

Example 179 A 

5 Using the product obtained in Example 28B, 2-ethynylpyridine (Lancaster Chemical 

Corp.) and the procedure described in Example 121 A, the desired compound was obtained. 
MS (DCI/NH3) m/z 255 (M+H)+ 

Example 179B 

10 Using the product obtained in Example 179A and the procedure described in Example 

94D the desired compound was obtained. 
MS (DCI) m/z 272 (M+H)+; 

lH NMR (300 MHz, DMSO) 8 7.45-7.50 (m, IH). 7.72 (d, 1H), 7.82 (dd, IH), 7.86-7.92 
(m, 2H), 8.18 (d, 1H), 8.22 (d, IH), 8.42 (s, 1H). 8.54 (s, 1H), 8.68 (m, 1H), 9.25 (s, 2H), 
15 9.49 (s, 2H); 

Anal, calc'd for C 2 qH 14F3N3O2O.25 H 2 0: C, 61.62; H, 3.75; N, 10.78. Found: C, 61.72; 
H, 3.64; N, 10.66. 

Example 180 

20 6-(aminoim inomethvlVN-phenvl^4-(tetrahvdro-3-furanvlV2-naphthalenecarboxamide. 

monohvdrochloride 

Example 180 A 

The desired compound was prepared from the product from Example 1 52 by the 
25 procedure of Example 62A. 

MS (DCI/NH3) m/z 340 (M-H 2 0)+. 

Example 1 80B 

The desired compound was prepared from the product from Example 180A by the 
30 procedure of Example 62B. 

MS (DCI/NH3) m/z 343 (M+H) + . 

Example 180C 
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The desired compound was prepared from Example 180B and the procedure of Example 

55D. 

MS (DCI/NH3) m/z 360 (M+H)+; 

1H NMR (300 MHz, DMSO-d 6 ) 5 2.20 (m. 1H). 2.52 (m. IH), 3.85 (dd, 1H), 3.94 (ddd, 
5 IH), 4.08 (ddd, lh), 4.26 (dddd. 1H), 4.39 (dd, 1H), 7.14 (t. 1H), 7.40 (t, 2H), 7.81 (d, 
2H). 7.95 (d. 1H), 8.08 (s, 1H), 8.32 (d, 1H), 8.59 (s, 1H), 8.79 (s, 1H). 9.25 (br s, 2H), 
9.61 (br s, 2H); 

Anal, calc'd for C22H21N3O2 2.6 HC1: C, 58.18; H, 5.24; N, 9.25. Found: C, 58.21; H, 
4.91; N, 9.13. 

10 

Example 181 

6-|amino(hvdroxvimino)methvn-N-nhenvl-4-r2-pvrimiHi nvlaminn'>--7- n aDhthalenecarboxamide 
Prepared in a similar manner as described in Example 177 using the material prepared in 

Example 166. 
15 MS m/z: 399 (M+H) + 

'H NMR (DMSO, 300 MHz): 6.88 (dd, 1H, 4.7Hz). 7.1 1 (dd, 1H. Jl=J2=7.5Hz), 7.37 (dd, 

2H. J1=J2=7.5 Hz), 7.82 (d, 2H, J=8.8 Hz), 7.94 (dd, 1H, Jl=8.5Hz, J2=1.4 Hz), 8.04 (d. 

1H, J=8.8Hz), 8.31 (s, 1H), 8.43 (dd, IH, J=14 Hz), 8.74 (d, 2H, J=4.7 Hz), 8.52 (s, IH), 

9.55 (s, IH), 9.85 (s, 2H), 10.41 (s, 1H); 
20 Anal, calc'd for C22H I8 N 6 O 2 -0.4 H 2 0: C, 65.14; H, 4.67; N, 20.72. Found: C, 65.57; H, 
4,45;-N,-20.18 : 



Example 182 

methyl 4-rrr7-amino('hvdrnxviminn^m e thvll-2-n;iphthalenvllr>xvlmethvnhen7-n?»rf 
The resulting product from Example 21 3A (110 mg, 0.347 mmol), hydroxylamine 
hydrochloride (26.5 mg, 0.381 mmol), triethylamine (53 |il, 0.381 mmol) and N, N- 
dimethylformamide (12 mL) were combined in a four inch glass pressure tube. The tube was 
sealed and heated for 24 hours at 80 °C. The tube was cooled to room temperature and 
additional hydroxylamine hydrochloride (48.1 mg, 0.693 mmol) and triethylamine (96.6 Hi, 
0.693 mmol) in N, N-dimethylformamide (2 mL) was added. The tube was resealed and heated 
for 24 hours at 80 °C. The addition, as above, was repeated a second rime, the tube was 
resealed and heated for 72 hours at 80 °C. The reaction mixture was concentrated to a solide 
residue which was purified by column chromatography on silica gel (60 g) eluted with 15% 
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acetone in methylene chloride to yield the target compound as a white solid (43 mg, 50% based 
on recovered starting material). 
MS (DCI (NH 3 )) m/z 351 (M+H) + ; 

1H NMR NMR (300 MHz, DMSO-d6) 5 3.860 (s, 3H), 5.349 (s, 2H), 5.860 (s, 2H), 7.280 
5 (dd, 1H), 7.381 (d, 1H), 7.660 (d, 2H), 7.688 (dd, 1H), 7.805 (d, 1H), 7.850 (d, 1H); 8.010 
(d, 2H), 8.070 (s, 1H), 9.724 (s, 1H); 

Anal, calc'd for C2oHi8N 2 0 4 -0. 15 H 2 0: C, 68.04; H, 5.22; N, 7.93. Found: C, 68.06; H, 
5.05; N, 7.87. 

10 Example 184 

N>f4-faminocarbonvl > )phenvlV6-(aminoiminomethvlV2-naphthalenecarboxamide. 

mono(trifluoroacetate> salt 

Example 1 84A 

15 A suspension of the product obtained in Example 8A (300 mg, 1.39 mmol) and 5 rnL 

dichloromethane was added dropwise to a 0° solution of 4-aminobenzamide (207 mg, 1.52 
mmol), triethylamine (0.44 mL, 3.2 mmol), and 10 mL dichloromethane. The reaction mixture 
was stirred for 0.5 hour at 0° and for 18 hours at room temperature. Excess ether was added 
with stirring and the resultant solid was filtered, washed with 1 N HC1, water, and was dried 

20 under vacuum to afford the desired compound. 
MS (DCI) m/z 333 (M+NH 3 )+ 

Example 1 84B 

N-r4-(aminocarbony1)phenvn-6-(aminoiminomethvn-2-naphthalenecarboxamide. 
25 monp(trifluoroacetate) salt 

Using the product obtained in Example 184A and the procedure described in Example 
4C the desired compound was obtained. 
MS (DCI) m/z 333 (M+H)+; 

*H NMR (300 MHz, DMSO) 5 10.76 (S, 1H), 9.51 (S, 2H), 9.14 (S, 2H), 8.74 (S, 1H), 
30 8.56 (S, 1H), 8.33 (D, 1H, J=8.8 Hz), 8.26 (D, 1H, J=8.8 HZ Hz), 8.16 (DD, 1H, J=8.46, 
1.11 Hz), 7.91 (M, 6H), 7.31 (S, 1H); 

Anal, calc'd for C20H17F3N4O4 I.5 H 2 0: C, 53.28; H; 4.26; N, 1 1.83. Found: C, 53.47; H, 
3.86; N, 11.96. 
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Example 1X5 

methyl 2-| , |fi-fqminoiminomethvn-2-nanhthalenvllf>x y-|acetate. nxmoftrifliioroacetatfftfsalM 

Example 185 A 

5 7-methoxy-2-cyanonaphthalene, (2.79 g, 5.23 mmol) and tetrabutylammonium iodide 

(17 mg, 0.157 mmol) were combined in a mixture of benzene (35 mL) and cyclohexanes (17.5 
mL). The resulting solution was added to a rapidly stirring, cooled (ice/water) suspension of 
aluminum triiodide (6.21 g, 15.23 mmol) in a mixture of benzene (35 mL) and cyclohexanes 
(17.5 mL) under an inert atmosphere. After the addition, the resulting suspension was heated at 

10 reflux for 2.5 hours. The heating was removed and after cooling to near room temperature, the 
reaction mixture was cooled in an ice bath and quenched by the addition of water (100 mL). The 
resulting mixture was further diluted with 2 M aqueous sodium thiosulfate solution (50 mL) and 
extracted with ethyl acetate (3 X 80 mL). The combined organic layers were dried and 
evaporated. The resulting solid was dissolved in a minimum of hot ethyl acetate, diluted hot 

15 with hexanes to the cloud point and placed in a refrigerator for 2 hours. The desired compound 
was collected by filtration, (1.99 g, 77%). 
MS (DCI (NH 3 )) m/z 187 (M+NH4) + . 

Example 1 85 R 

20 The resulting product from Example 1 85A (217 mg, 1.283 mmol) was combined with 

cesium carbonate_(460^g, J Allj^ io^ejcatajytic) in DMF (7 

mL). To this was added t-butyl bromoacetate (193 uL, 1.283 mmol) and the resulting mixture 
was stirred 2 hours under an inert atmosphere. The reaction mixture was diluted with water 
(100 mL) and extracted with ethyl acetate (2 X 50 mL). The combined organic layers were dried 
25 and evaporated. The residue was purified by column chromatography to yield the desired 
compound as an oil (332 mg, 9 1 %): 
MS (DCI (NH 3 )) m/z 284 (M+H) + , 301 (M+NH 4 )+. 

Examnle 1 8SC 

}0 methyl 2-rrfi-(aminoiminomethvl)-2-naphthalenvnn x vlacetate. monoftriflnnrnacetateVsain 

The product from Example 185B (323 mg, 1. 140 mmol) was dissolved in anhydrous 
methanol (32 mL) under an inert atmosphere and cooled to 0 °C. Anhydrous hydrogen chloride 
was bubbled into the solution until it became saturated. The reaction was stirred for 15 minutes 
at 0 °C and saturated again with anhydrous hydrogen chloride. After stirring for an additional 20 
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minutes at 0 °C the solution was saturated one final time with anhydrous hydrogen chloride and 
stirred 18 hours while warming to room temperature. The reaction was evaporated to a solid 
and dried under high vacuum for 2 hours. The solid was slurried in methanol (64 mL), 
ammonium acetate (220 mg, 2.850 mmol) was added, and the mixture was heated at reflux 2 
5 hours. The reaction was evaporated and purified by reverse phase chromatography to give the 
desired compound (265 mg, 90%). 
MS (DCI (NH 3 )) m/z 259 (M+H)+; 

»H NMR (300 MHz, DMSO-d6) 5 3.735 (s, 3H), 4.995 (s, 2H), 7.430 (dd, 1H), 7.458 (s, 
1H), 7.669 (dd, 1H), 8.025 (d, 1H), 8.095 (d, 1H), 8.325 (d, 1H), 9.090 (br s, 1H), 9.410 
10 (br s, 1H; 

Anal, calc'd for Ci 4 Hi4N 2 03- (C2HO2F3) 1.05: C, 51.16; H, 4.01; N, 7.41. Found: C, 
51.35; H, 3.98; N, 7.48. 

Example 186 

15 6-(aminoiminomethvn-N-(2-thiazolvl)-2-naphtha]enecarboxamide. monohvdrochloride 

Example 186A 

The above product was prepared in the manner of Example 8 A using 2-aminothiazole. 
MS (APCI) m/z (M+H) + 280. 

20 

Example 186B 

6-(aminoiminomethvl)-N-r2-thiazolv1 > )'2-naphthalenecarboxamide. monohvdrochloride 
The above was prepared from Example IB. 
MS (APCI) m/z (M+H)+ 297; 
25 1 H-NMR (300 MHz, DMSO-d 6 ) 5 12.88 (s, 1H), 9.59 (s, 2H), 9.30 (s, 2H), 8.87 (s, 1H), 
8.59 (s, 1H), 8.32-X.22 (m, 4H), 7.93 (dd, J = 1.8, 8.4 Hz, 1H), 7.61 (d, J=3.3 Hz, 1H), 
7.33 (d, J=3.3 Hz, 1H); 

Anal, calc'd for C15H13N4OCIS 2/5 HC1: C, 52.03; H, 3.89; N, 16.18. Found: C, 52.01; H, 
3.88; N, 16.12. 

30 

Example 187 

6-(aminoiminomethv1VN-(6-methoxv-3-pvridinvlV2-naphthalenecarboxamide < 

monohYdrQchlQrid? 
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Example 1 87 A 

The above product was prepared in the manner of Example 8A using 5-amino-2- 
methoxypyridine. 
MS (APCI) m/z (M+H) + 304. 

5 

Example 1 87B 

6-(arrtinoi r ninomethvl)-N-(6-methoxv-3-pvririi nvn-2-naphthalenernrhnyamiH P 

monohvdrochloride 
The above was prepared as described Example IB (144D). 
10 MS (CI) m/z (M+H) + 321; 

1H-NMR (300 MHz, DMSO-d 6 ) 5 10.71 (s, 1H), 9/60 (s, 2H), 9.41 (s, 2H), 8.76 (s, 1H), 
8.60 (s, 2H), 8.30 (d. J=9, 1H), 8.25-8:12 (m, 4H), 7.93 (dd, J- 1.8, 8.7 Hz, 1H), 6.89 (d, 
J=9.0 Hz, 1H), 3.87 (s, 3H); 

Anal, calc'd for C20H17N4O4F3 1/2 TFA: C, 51.47; H, 3.60; N, 1 1.45. Found: C, 51.39; H, 
15 3.88; N, 11.65. 

Example 1 88 

6-(aminoiminomethyl>-N-( 1 , 3-henzodioxol-5 - vlV2-nHnhthalenecarhnx.-imiH r 

monoftrifluoroacetateV salt') 

20 

Example 1 88A_ 

The above product was prepared in the manner of Example 8A using 3, 4- 
methylenedioxyaniline. 
MS (APCI) m/z (M+H) + 3 1 7 . 

25 

Example 188B 
The above was prepared as described Example 1 B. 
MS (CI) m/z (M+H) + 334; 

1 H-NMR (300 MHz, DMSO-d 6 ) 5 9.70 (s, 1H), 8.20 (s, 2H), 9.96 (s, 1H), 7.81-87.63 (m, 
30 3H), 7.31 (dd, J=1.8, 8.4 Hz, 1H), 7.11 (d, J=4.2 Hz, 1H), 6.91 (dd, J=4.5, 10.8 Hz), 6.4 
(d, J=8.4 Hz, 1H), 5.59 (s, 2H); 

Anal, calc'd for C 2 iH 16 N30 3 F3 3/5 TFA: C, 55.44; H, 3.48; N, 8.77. Found: C, 55.44; H, 
3.52; N, 8.85. 
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Example 1X9 

6-faminoiminomethvn-N-(h 2. 3. 4-tetrahvdro-2. 4-dioxo5-pvrimidinvlV 
2-naphthalenecarboxamide. monohvdrochloride 

5 Example 189A 

The above product was prepared in the manner of Example 8A using 5-aminouracil. 
MS (APCI) m/z (M-H) + 305. 

Example 189B 

10 6-faminoiminornethvlVN-(h 2. 3. 4-tetrahvdro-2. 4-dioxo5-pvrimidinv0- 

2-naphthaIenecarboxamide. monohvdrochloride 
The above was prepared as described in Example IB. 
MS (CI) m/z (M+H) + 324; 

1H-NMR (300 MHz, DMSO-d 6 ) 8 11.50 (s, 1H), 10.90 (m, 1H), 9.53 (s, 3H), 9.21 (s, 2H), 
is 8.70 (s, 1H), 8.55 (s, 1H), 8.33 (d, J=8.4 Hz, 1H), 8.20 (d, J=8.7 Hz, 1H), 8.13-8.09 (m, 
2H), 8.00 (s, 1H), 7.88 (dd, J=1.8, 8.4 Hz, 1 H); 

Anal, calc'd for C16H14N5O3CI 2/5 HC1: C, 51.49; H, 3.88; N, 18.76. Found: C, 51.87; H, 
4.01; N, 17.68. 

20 Example 190 

6-( r aminoiminomethvlVN-(3. 5~difluorophenvlV2-naphthalenecarboxamide. 

monoftrifluoroacetateKsalO 

Example 190 A 

25 The above product was prepared in the manner of Example 8A using 3, 5- 

difluoroaniline. 
MS (APCI) m/z (M-H) + 307. 

Example 190B 

30 6-(aminoiminomethvlVN-f3. 5-difluorophenvlV2-naphthalenecarboxamide. 

monoftrifluoroacetateKsalf) 
The above was prepared as described in Example IB. 
MS (CI) m/z (M+H)+ 326; 
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1H-NMR (300 MHz, DMSO-d 6 ) 5 10.93 (s, IH), 9.53 (s, 2H), 9.34 (s, 2H), 8.71 (s, 1H), 
8.58 (s, 1H), 8.33 (d, J=8.4 Hz, 1H), 8.26 (d, J=8.7 Hz, 1H), 8.14 (m. IH), 7.92 (dd, 
J=0.9, 8.1 Hz, IH), 7.61 (d, J=7.8 Hz, 2H), 7.04-6.97 (m, IH); 

Anal, calc'd for C20H14N3O2F5 2/5 TFA: C, 54.92; H, 3.21; N, 9.42. Found: C, 54.96; H, 
5 3.36; N, 9.37. 

Example 191 

6-raminoiminomcthvlVN-nH-pwa zol-3-vn-2-naDhtha»enec 3 rboxarnide. 

monoC trifluoroacetate)( salt) 

10 

Example 191 A 

The above product was prepared in the manner of Example 8 A using 3-aminopyrazoIe. 
MS (APCI) m/z (M+H) + 263. 

Example 191B 

6-(aminoiminomethvlVN-flH-p vraznl-3-vn-2-nanhthalenecarhoxamiH^ 

monof trifluornacetateXsalt) 
The above was prepared as desribed in Example IB. 
MS (CI) m/z (M+H) + 280; 

1H-NMR (300 MHz. DMSO-d 6 ) 5 1 1. 13 (s, 1H), 9.55 (s, 2H), 9.37 (s, 2H), 8.75 (s, IH), 
8:55-(s-lH)r8723 (dr J^ 
6.69 (s, 1 H); 

Anal, calc'd for C17H14N5O3F3 7/10 TFA: C, 46.53; H, 3.12; N, 14.70. Found: C, 46.47; 
H, 3.16; N, 14.85. 

Example 192 

6 -(aminoiminomethvn-N-(5-methvl^- isoxa7.olvin-2-nanhthalenfrcarboxamide. 

monoC mfl uoroacetate¥ sal t) 

Example 192A 

The above product was prepared in the manner of Example 8A using 3-amino-5- 
methyiisoxazole. 
MS (APCI) m/z (M+H) + 278. 
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Example 192R 

fi-(aminoiminomethvlVN-f5-methvl-3-isoxazolvin-2-nap hthalenecarboxamide. 

mono(trifluoroaeetateVsalf) 
The above was prepared as described in Example IB. 
5 MS (CI) m/z (M+H) + 295; 

1H-NMR C300 MHz, d 6 -DMSO) 5 1 1.62 (s, 1H), 9.52 (s, 2H), 9.33 (s, 2H), 8.78 (s, 1H), 

8.55 (dd. 1H), 8.31-8.16 (m, 3H), 7.90 (dd, 1H), 6.81 (s, 1H), 2.44 (s, 3H) 

Anal, calc'd for C18H15N4O4F3: C. 52.95; H, 3.70; N, 13.72. Found: C, 52.73; H, 3.64; N, 

13.24. 

10 

Example 193 

6-(aminoiminomethvlVN-(pvrazinv)V2-naphtha)enecarboxamide. mono(trifluoroacetate^salt') 

Examnle 1 93A 

15 The above product was prepared in the manner of Example 8A using 2-aminopyrazine. 

MS (APC1) m/z (M-H) + 275. 

Example 1 93B 

6-(aminoiminomethvn-N-(pvrazinvn-2-naphthalenecarboxamide. mono(rrifluoroacetate¥salt') 
20 The above was prepared as described in Example IB. 

MS (CI)m/z(M+H) + 292; 

'H-NMR (300 MHz, d 6 -DMSO) 5 1 1.41 (s, 1H), 9.52 (s, 2H), 9.49 (s, 1H), 9.27 (s, 2H), 
8.83 (s. 1H), 8.56 (s, 1H), 8.53-8.46 (m, 2H), 8.30 (d, 1H), 8.23 (s, 2H), 7.90 (dd, 1H); . 
Anal, calc'd for C18H14N5O3F3: C, 49.36; H, 3.16; N. 15.15 1/2 TFA. Found: C. 49.53; H, 
25 3.22: N. 14.87. 

} 

Example 194 

6-(aminoiminomethvn-N-(6-methvl-2-pvridinv1V2-naphthalenecarboxamide. 

monof trifluoroacerate'Ksalf) 

30 

Example 194A 

The above product was prepared in the manner of Example 8A using 2-amino-6- 
methylpyridine. 
MS (APCI) m/z (M+H) + 288. 

-185- 



BNSDOCID: <WO 9905096A2_I_> 



SUBSTITUTE SHEET (RULE 26) 



WO 99/05096 



PCT/US98/15386 



Example. 1<MR 

rv(aminoiminomethvlVN-r6-m ethvl-2-pvridinvl)-2-nnphthalenecarhoxamidf' 

monortrifhinmarernre^alt) 
5 The above was prepared as described in Example IB. 

MS (CI) m/z (M+H) + 305; 

1H-NMR (300 MHz, d 6 -DMSO) 5 1 1.02 (s, 1H), 9.53 (s. 2H), 9.37 (s, 2H), 8.80 (s, 1H), 
8.55 (s, 1H), 8.29 (d, 1H), 8.20 (s. 2H), 8.07 (d, 1H), 7.89 (d, 1H), 7.78 (t, 1H), 7.08 (d, 
1H), 2.48 (s, 3H); 

10 Anal, calc'd for C20H17N4O3F3: C, 48.74; H, 3.33: N, 10.20 7/5 TFA. Found: C, 48.74; H, 
3.59; N, 10.11. 

Example 195 

6-(aminoiminomethvn-N-n. 4. ^-rrimethnxvnh e nvn-^-naphthalenecarhoxamiHp 
15 monohvdrochloride 

Examnle. 1Q5A 

The above product was prepared in the manner of Example 8A using 3, 4, 5- 
trimethoxyaniline. 
20 MS (APCI) m/z (M+H) + 363. 



Examnle 195R 

6-(aminoiminomethvn-N-r3. 4 S-t r imethnxvnhenvn-2-naphthalenftrarhnxamirti- , 

monohvdrochloride 
25 The above was prepared as described in Example 1 B. 

MS (CI)m/z(M+H) + 380; 

'H-NMR (300 MHz, d 6 -DMSO) 8 10.54 (s, 1H), 9.61 (s, 2H), 9.34 (s, 2H), 8.72 (s, 1H), 
8.59 (s, 1H), 8.33-8.15 (m, 3H), 7.91 (dd, IH), 7.30 (s, 2H), 3.80 (s, 9H) 
Anal, calc'd for C 21 H22N 3 04C1 63/10 HC1: C, 39.09; H, 4.42; N, 6.51. Found: C, 38.94; H, 
30 4.60: N. 7.61. 

Example 196 

6-(aminoiminomethvlVN-n-merhvl-2-nwiHin V n-2-nnphthalenecarhnxnmiHe 

bi s(trifl uoroacetateW sn 1 1) 
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Example 196 A 

Using the procedure described for Example 184A and substituting 2-amino-3-picolene 
for 4-aminobenzamide, the desired compound was obtained. 
5 MS (DCI) m/z 288 (M+H) + 

Example 196B 

6-(aminoiminomethvn-N-(3-methvl-2-ovridinvIV2^naphthalen ecarboxamide. 

bisftrifluoroacetate^fsalO 
10 Using the procedure described in Example IB and the product obtained in Example 

196 A, the desired compound was obtained. 
MS (DCI) m/z 305 (M+H)+; 

»H NMR (300 MHz, DMSO) 6 10.85 (s, 1H), 9.52 (s, 2H), 9.22 (s, 2H), 8.76 (s, 1H), 8.56 
(s, 1H), 8.35 (dd, IH, J=4.4l, 1.10), 8.32 (d, 1H, J=8.80), 8.22 (m, 2H), 7.90 (dd, 1H, 
15 J=8.83, 1.84), 7.80 (dd, 1H, J=7.73, 1.11), 7.31 (dd, 1H, J=7.72, 4.78), 2.26 (s, 1H); 
Anal, calc'd for C22HirF 6 N4O3-0.75 H 2 0: C, 48.40; H, 3.60; N, 10.26. Found: C, 48.81; 
H, 3.66; N, 10.43. 

Example 197 

20 6-raminoiminomethvn-N-r5-bro mo-2-thiazolvin-2-naphthalenecarboxamide. 

monoftrifluoroacetateKsalri 

Example 197 A 

Using the procedure described for Example 184A and substituting 2-amino-5- 
25 bromothiazole for 4-aminobenzamide, the desired compound was obtained. 
MS (DCI) m/z 358 (M+H) + . 

Example 197B 

6-(aminoiminomethvn-N-r5-bromo-2>thiazolvllV2-naphthalenecarboxamide, 
30 monof trifluoroacetateV salt) 

Using the procedure described in Example IB and the product obtained in Example 
197 A, the desired compound was obtained. 
MS (ESI+) m/z 375 (M+H) + ; 
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■H NMR (300 MHz, DMSO) 5 10.85 (s, IH), 9.55 (s, 2H), 9.24 (s, 2H), 8.87 (s, IH), 8.57 
(d, IH, J=1.69), 8.31 (d, IH, J=8.47), 8.25 (d, 2H, J=1.01), 7.92 (dd, IH, J=8.48, 2.04), 
7.71 (s, IH); 

Anal, calc'd for Ci7Hi2BrF 3 SN 4 03-1.25 H 2 O0.25 TFA: C, 38.90; H, 2.75; N, 10.37. 
5 Found: C 38.97; H, 3.24; N. 10.66. 

Example 198 
6-(aminoiminomethvlVN-(5- methvl-2-^ 

monoftrifluoroacetate)( salt) 

10 

Example 198 A 

Using the procedure described for Example 1 84A and substituting 2-amino-5-picolene 
for 4-aminobenzamide, the desired compound was obtained. 
MS (ESI+) m/z 288 (M+H)+. 

15 

Example I98B 

6>(aminoiminomethvlVN-(5- methvl-2-pvridinvn-2~naphthalenecarboxamide. 

mono (tri fl uoroace tate')( sa It) 
Using the procedure described in Example IB and the product obtained in Example 
20 198 A, the desired compound was obtained. 

MS(Dei)m/z-305-(M+H)- + i — :_ 

»H NMR (300 MHz, DMSO) 8 1 1.01 (s, IH), 9.50 (s, 2H), 9.16 (s, 2H), 8.79 (s, IH), 8^54 
(s, IH), 8.30 (d, IH, J=9.19), 8.27 (d, IH, J=1.47), 8.20 (s, 2H), 8.15 (d, IH, J=8.83), 
7.89 (dd, IH, J=8.46, 1.48), 7.72 (dd, IH, J=8.46, 1.84), 2.31 (s, 3H); 

25 Anal, calc'd for C20H17F3N4O3-O.25 H 2 O 0.2 TFA: C, 54.98; H, 4.00; N, 12.57. Found: C, 
54.99; H, 3.59; N, 12.43. 



Example 199 

6-(aminoiminomethvlV N-(4-methvl-2-thiazolvn-2-naphthalenecarhoxamide. 

mono(trifluoroacetate)( salt) 

Example 199A 

Using the procedure described for Example 184A and substituting 2-amino-5-methyl 
benzothiazole for 4-aminobenzamide, the desired compound was obtained. 
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MS (ESI-) m/z 293 (M+H)". 

Example 199B 

6-faminoiminomethvl)-N-(4-methvl-2-thiazolvl)-2-naphthalenecarboxarnide. 
5 mono(trifluoroacetate)(salt) 

Using the procedure described in Example IB and the product obtained in Example 
1 99A, the desired compound was obtained. 
MS (ESI+) m/z 31 1 (M+H)+; 

1H NMR (300 MHz, DMSO)5 9.51 (s/2H), 9.25 (s, 2H), 8.86 (s, 1H), 8.55 (s, 1H), 8.30 
10 (d, 1H, J=8.48), 8.25 (d, 1H, J=2.03), 7.91 (dd, 1H, J=8.48, 1.70), 6.87 (s, 1H), 2.34 (s, 
3H); 

Anal, calc'd for C18H15F3N4SO3-O.5 TFA: C, 47.40; 3.25; N, 1 1.64. Found: C 47.90; 
H, 3.36; N, 11.71. 

15 Example 200 

6-(aminoiminomethvn-4-r5-(ethvlthio)-3-furanvll-N-phenvl-2^naphthalenecarboxamide. 

monohvdrochloride 

Example 200A 

20 The desired compound was prepared from 2-mmethylsilyl-3-bromofuran and 

diethyldisulfide by the procedure of Example 154A. 
MS (DCI/NH3) m/z 279, 281 (M+H)+ 

Example 200B 

25 A solution of the product from Example 200 A (8.60 g, 30.8 mmol) in THF (20 mL) 

and a 1 M solution of TBAF (61.6 mL) was stirred for 24 hours. The reaction was condensed 
and chromatographed on SiCb using hexanes as eluent, to yield 3.32 g (52%) of 2-ethylthio-4- 
bromofuran. The desired compound was prepared from this material by the procedure of 
Example 57 A. 

30 MS (DCI/NH3) m/z 127 (M-B (OH) 2 )+ 

Example 200C 

The desired compound was prepared from the product from Example 200B and the 
product from Example 152C by the procedure of Example 57B. 
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Example 200D 

6-(aminoiminomethvn-4-r5-fethvlthin V3-furanvll-N-nhenvl-2-naohthalKnecarhnxnmiHe 
• s monohydrochloride 

The desired compound was prepared from Example 200C and the procedure of Example 

144C. 

MS (DCI/NH3) m/z 416 (M+H) + ; 

'H NMR (300 MHz, DMSO-d 6 ) 5 1.30 (t. 3H), 2.92 (q, 2H), 7.15 (t, 1H), 7.34 (s, 1H), 
10 7.40 (t, 2H), 7.83 (d, 2H), 7.92 (dd, 1H), 8.20 (d, 1H), 8.40 (d, 1H), 8.47 (s, 1H), 8.60 (s, 
1H), 8.69 (s, 1H), 9.21 (br s, 2H). 9.58 (br s, 2H), 10.61 (s, 1H); 

Anal, calc'd for C24H21N3SO2-I.S HC1: C, 61.31; H, 4.82: N, 8.94. Found: C, 61.39; H, 
4.89: N, 9.03. 

15 Example 201 

6-(aminoiminomethvl)-4-l5-(nroDvlthio V 3-furanvll-N-ohenvl-2-naphthalenecarboxamide. 

monohydrochloride 

Example 201 A 

20 The desired compound was prepared from 2-trimethylsilyl-3-bromofuran and 

dipropyJdisulfide-by_the-procedure_QfXxampJe_J54A. 

MS (DCI/NH3) m/z 293, 295 (M+H) + . 



Example 20 1R 

The desired compound was prepared from the product from Example 201 A by the 
procedure of 154B. 
MS (DCI/NH3) m/z 432 (M+H)+. 



Example 20 IT 

The desired compound was prepared from the product from Example 201 B and the 
product from Example 1 52C by the procedure of Example 1 54C. 
MS (DCI/NH3) m/z 430 (M+NH4> + . 

Example 20 ID 
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fi-raminoiminomethvlV4-r5-(propvlthioV3-fL]ranvl1-N-phenvl-2-naphthalenecarboxaiTiide. 

monohvdrochloride 

The desired compound was prepared from Example 20 1C and the procedure of Example 

144C. 

5 MS (DCI/NH3) m/z 430 (M+H) + ; 

'H NMR (300 MHz, DMSO-d 6 ) 6 1.01 (t, 3H), 1.66 (qt, 2H), 2.89 (t, 2H), 7.15 (t. 1H), 
7.34 (s, 1H), 7.40 (t, 2H). 7.84 (d, 2H), 7.92 (dd, 1H), 8.20 (d, 1H), 8.40 (d, 1H), 8.47 (s, 
1H), 8.60 (s, 1H), 8.69 (s, 1H), 9.22 (br s, 2H), 9.58 (br s, 2H), 10.61 (s, 1H); . 
Anal, calc'd for C25H 2 3N3S0 2 - 1 .25 HC1: C, 63.20; H. 5.14; N, 8.84. Found: C, 63.24; H, 
H) 5.16; N, 8.93. 

Example 202 

5 6-faminoiminomethvl)-N-(6-uuinolinvl)-2-naph thalenecarboxamide. 

bisCtrifluoroacetateVsalt) 

15 

Example 202A 

To a solution of the acid chloride, Example 8B, (331 mg, 1.5 mmol) in THF (15 mL), 
at room temperature, was added propylene oxide (10 mL), DMAP (5 mg), a drop of 
triethylamine and finally 6-aminoquinoline (288 mg, 2.0 mmol). After 4 hours at room 
20 temperature, added ethyl acetate (10 mL) and ether (20 mL) and filtered the off-white solid 
product. Yield 357 mg (72%). 
MS (DCI/NH3) m/z 324 (M+H)+. 

Example 202B 

25 6-(aminoiminomethvl)-N-( , 6-quinolinvl)-2-na phthalenecarboxamide. 
) bi.s(trifluoroacetate)fsalt) 

The desired compound was prepared as described in Example IB. 
MS (EST) m/z 341 (M+H) + , (ESI ) 339 (M-l)*; 

"H NMR (300 MHz, DMSO-d 6 ) 5 10.98 (s, 1H), 9.53 (s, 2H), 9.25 (s, 2H), 8.93-8.91 (m, 
3() 1H), 8.77 (s, 1H), 8.67 (d, J=1.8Hz, 1H), 8.58 (s, 1H). 8.53 (d, J=8.5Hz, 1H), 8.37-8.09 
(m, 5H). 7.93 (dd, Jl=8.5Hz, J2=1.8Hz, 1H), 7.65-7.62 (m, 1H); 

Anal, calc'd for C 21 H, 6 N 4 0-2TFA: C, 52.83; H, 3.19; N, 9.86. Found: C, 52.62; H, 2.94; N, 
9.74. 
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Example 203 

6-faminoimin omethvlVN-f 1H-indazol-6-vlV2-naphthalenecarboxamide. 

bisftrifluoroacetateV salf) 

5 Example 203A 

The desired compound was prepared as described for Example 202A but substituting 6- 
aminoquinoline for 6-aminoindazole to provide 285 mg of the desired compound. 
MS: ESI+: 313 (M+l); ESI-31 1 (M-l). 

10 Example 203B 

6-(aminoiminomethvlVN-nH-indazol-6-vn-2-naphthalenecarboxamide. 

bisftrifluoroacetateKsalri 
To a suspension of the ammonium chloride (140 mg, 2.6 mmol) in Toluene (2 mL) at 
0°C was slowly added a solution of 2 N trimethylaluminium in toluene (871jaL, 1.74 mmol). 
15 After 5 minute the reaction mixture was allowed to warm to room temperature for 30 minutes. 
To the solution of the aluminium reagent at room temperature was added the nitrile, Example 
203 A from section (a) and the reaction mixture was heated to 100°C for 48 hours. The reaction 
mixture was cooled down then was poured into a suspension of silica in chloroform and stirred 
for an hour. The silica was filtered then washed with methanol. The solvent was concentrated 
20 and purified by medium pressure liquid chromatography on a 30 cm x 2 cm C- 18 column (40 

— micron,-J.T~Baker) with-UALdetecrion.at,250^nMwith s olvent mixtures in a gradient ranging 

from 90%A (0. 1% aq TFA)/10%B (methanol) to 10%A/90%B over 160 minutes at a flow rate 
of 5 mL/min (fractions were collected every 2 minutes for 100 min, to provide 42 mg of the 
desired compound. 
25 MS (ESI + ) m/z 330 (M+H)+ (ESI-) 328 (M-l)-; 

«H NMR (300 MHz, DMSO-d 6 ) 5 10.65 (s, IH), 9.47 (m, 4H), 8.65 (s, 2H), 8.50 (s, 2H), 
8.25-8.23 (m, 2H), 8.17-8.10 (m, 2H), 7.94 (s, 1H), 7.86-7.84 (dd, Jl^.SHz, J2=1.6Hz, 
1H), 7.66 (d, J=8.5Hz, 1H), 7.37 (d, J=8.4Hz, 1H); 

Anal, calc'd for C19H15N5 02 TFA: C, 49.56; H, 3.07; N, 12.56. Found: C, 49.68; H, 
30 3.10; N, 12.47. 

Example 204 

6-f aminoimi nometh vl VN-f 1 H-indazol-5-vl V2-naphthalejiecarboxamide. 

bisf trifluor oacetateVsalO 
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Example 204A 

The desired compound was prepared as described for Example 202A but substituting 6- 
aminoquinoline for 5-aminoindazole to provide 362 mg of the desired compound. 
5 MS: ESI+: 313 (M+l); ESI-31 1 (M-l). 

Example 204B 

6-raminoiminomethvn-N-(1H-indazol-5-vlV2-naphthalenecarboxamide, 

bisftrifluoroacetateKsalt) 

10 The desired compound was prepared as described for Example 203B to provide 55 mg 

of the desired compound. 

MS (ESI + ) m/z 330 (M+H)+ (ESI ) 328 (M-l)'; 
) *H NMR (300 MHz, DMSO-d 6 ) 5 13.06 (s, 1H), 10.58 (s, 1H), 9.51 (s, 2H), 9.15 (s, 2H), 

8.71 (d, j=1.9Hz, 1H), 8.56 (d, j« 1.9Hz, IH), 8.34-8.17 (m, 4H), 8.10 (s, 1H), 7.90 (dd, 
15 Jl=8.5Hz, J2=1.7Hz, 1H), 7.63 (dd, Jl=8.9Hz, J2=1.7Hz, IH), 7.56 (d, J=8.8Hz, 1H); 
. Anal, calc'd for Ci9H l5 N 5 O-TFA- 1.75 H 2 0: C, 53.1 1; R 4.14; N, 14.75. Found: C, 
53.20; FL 3.99; N, 14.42. 

Example 205 

20 6-faminoiminomethvl)-N>nH-indol-5~vn"2>naphthalenecarboxamide. 

monoftrifluoroacetate)(salt) 

Example 2Q5A 

The desired compound was prepared as described for Example 202A but substituting 6- 
25 uminoquinoline for 6-aminoindole to provide 744 mg of the desired compound. 
} MS: (ESl)+: 329 (M+l)+ and (ESI)-: 327 (M-l)-. 

Example 205B 

6-(aminoiminomethylVN-(1H-indol-5-vl)-2-naphthalenecarboxamide. 
30 mono(mfluoroacetate)(salt) 

The desired compound was prepared as described for Example 203B to provide 90 mg 
of the desired compound. 

MS (EST) m/z 329 (M+H)+ (ESI ) 327 (M-l)"; 
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•H NMR (300 MHz, DMSO-d 6 ) 5 1 1.09 (s, 1H), 10.40 (s, 1H), 9.51 (s, 2H). 9.15 (s, 2H), 
8.71 (s, 1H), 8.55 (s, 1H), 8.32 (d. J=8.4Hz. IH), 8.26-8.17 (m, 2H), 8.05 (d, J=2.6Hz, 
IH), 7.90 (dd, Jl=8.4Hz, J2=1.8Hz, 1H), 7.46-7.35 (m, 3H), 6.45-6.43 (m. 1H); 
Anal, calc'd for C 2 oHi 6 N 4 O-TFA: C, 59.73; H, 3.87; N, 12.66. Found: C. 59.27; H. 4.17; 
5 N, 12.74. 

Example 206 

7-f2-(4-morpholinvnethoxvl-2-nnnht halenecarhnximidamide. bisOrifluoroacetate^sain 

10 Example 206 A 

The nitrile was prepared as described in Example 1 19A using 2-chloroethylmorpholine. 
MS (DCI (NH 3 )) m/z 283 (M+H) +. 

Example 206R 

15 7-f2-(4-morpholinvnethoxvl-2-nnpht halenecarhnximidamide bisftriflunrnacetafeVsnlr') 

The desired compound was prepared as described in Example 1 19B. as an off-white 
solid (50% yield). 
MS (DCI (NH 3 )) m/z 300 (M+H)+; 

»H NMR (300 MHz, DMSO-d6) 5 3.500 (br m, 4H), 3.700 (br m, 2H), 3.990 (br m, 4H), 
20 4.490 (br m, 2H), 7.435 (dd, 1H), 7.530 (d, 1H), 7.680 (dd, 1H), 8.035 (d, IH), 8.100 (d, 
l H)r8r345-(d-lH)r9.-l-65-(br sr2H)r9r420 (br S-2H); 

Anal, calc'd for C 17 H 21 N302- (C 2 H0 2 F 3 ) 2 .15: C, 46.98; H, 4.29; N, 7.72. Found: C, 47.00; 

H, 4.32; N, 7.77. 

25 Example 207 

6-(aminoiminomethvn-N-nhenvl-4-r 2-pvrrolidinvn-2-naphthalenecarboxamiHe i 

monoOrifluoroacetate'Ksalt) 

Example 207 A 

30 The desired compound was prepared from the product from Example 152 A, by the 

procedure of Example 68A. 
MS (DCI/NH3) m/z 281 (M+H)+. 

Example 207B 
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The desired compound was prepared from the product from Example 207A by the 
procedure of Example 1 52B. 
MS (DCI/NH3) m/z 267 (M+H) + . 

5 Example 207C 

A solution of the product from Example 207B (220 mg, 0.826 mmol), diisopropylethyl 
amine (0.288 mL, 1.65 mmol), and O- (7-azabenzotriazo]-l-yl)-N, N, N\ N- 
tetramethyluronium hexafluorophosphate (314 mg, 0.826 mmol) in DMF (10 mL) was stirred 
for 30 minutes at 0°C Aniline (0.083 mL, 0.909 mmol) was added, and the reaction was 
10 stirred at room temperature for 4 hours. The reaction was poured into saturated aqueous 

Na2C03 solution, and extracted with 3x ethyl acetate. The combined extracts were washed with 
water and brine, dried over Na2S04, and condensed. The crude material was recrystallized 
from ethanol/hexanes to yield 212 mg (75%) of the desired compound. 
MS (DCI/NH3) m/z 342 (M+H)+ 

15 

Example 207D 

6-(aminoiminomethvl)-N-phenvl-4->r2'pvrTolidinvl)-2-naphthalenecarboxamide. 

monoftrifluoroacetate)(salt) 
The desired compound was prepared from Example 207C and the procedure of Example 

20 IB. 

MS (DCI/NH3) m/z 359 (M+H) + ; 

J H NMR (300 MHz, DMSO-d 6 ) 5 2.02 (t, 4H), 3.55 (t, 4H), 7.13 (t, 1H), 7.38 (t, 2H), 7.41 
(s, IH), 7.80 (m, 3H), 8.08 (s, 1H), 8.18 (d, 1H), 8.67 (s, 1H), 9.10 (br s, 2H), 9.43 (br s, 
2H), 10.41 (br s, 1H); 

25 Anal, calc'd for C22H22N4O 1-0 C2HF3O?: C, 61.01; H, 4.91; N, 11.86. Found: C, 60.47; 
H, 5.36; N, 7.39. 

Example 2Qft 

6-(aminoiminomethvn-N-f5-pvrimidinvn-2-naphtha lenecarboxamide. 
30 mono(trifluoroacetate)(salt) 

Example 208A 

The above product was prepared in the manner of Example 8 A using 5- 
aminopyrimidne. 
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Example 208R 

fi-faminoiminomethvlVN-f.S-pvrirn idinvn^-naphthalftnernrboxamirift 
monoftriflnoroacetateKsait') 
The above was prepared as described in Example IB. 
MS (CI) m/z (M+H) + 292; 

1H-NMR (300 MHz, DMSO-d 6 ) 5 10.99 (s, 1H), 9.52 (s, 2H), 9.27 (s, 2H), 9.24 (s, 2H), 
8.98 (s, 1H). 8.76 (s, 1H), 8.58 (s, 1H), 8.36-8.18 (m, 3H), 7.92 (dd, J=1.5, 8.4 Hz, 1H); 
Anal, calc'd for C, 8 Hi4N 5 0 3 F3 7/10 TFA: C, 47.97; H, 3.05; N, 14.40. Found: C, 47.78; 
H, 3.05; N, 14.67. ' 

Example 209 ) 

6.(qrninoiminomethvn-N-r3-ovridn7in y[V2-naphrh3|enecarhr ) xamid P | 
monoftrifluoroacetatfiUsain 

Example 209A 

3-Amino-6-chloropyridazine (1.05 g, 8.2 mmol) was dissolved in 10 mL methanol with 
2 mL ammonia/methanol. Palladium/carbon (200 mg, 10%) was added and stirred under 1 atm 
hydrogen for 4 hours. The reaction was filtered, concentrated, and used without further 

p urification. 

MS (CI) m/z (M+H) + 96. 

Examnle. 209R 

The above product was prepared in the manner of Example 12 using the product from 
Example 209A. 
MS (APCI) m/z (M+H) + 275. 

I Examnle. 20QP 

6-(aminoiminomethvn-N-f3-pvriHa zinvn-2-naphthalp.nen3rhnxnmiH P 
monoftriflnoroacetatetCsalt') 
The above was prepared from Example 209B as described in Example IB. 
MS (CI) m/z (M+H)* 292; 
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l H-NMR (300 MHz, d 6 -DMSO) 5 11.72 (s, lH) t 9.51 (s, 2H), 9.22 (s, 2H), 9.06 (m, 1H), 
8.£6 (s, 1H), 8.56 (s, IH), 8.45 (d, 1H), 8.31 (d, IH), 8.23 (s, 2H), 7.90 (dd, IH), 7.78 
(dc, 1H) 

An.il. calc'd for C18H14N5O3F3 1/2 TFA: C, 49.29; H, 3.16; N, 14.73. Found: C 49.56; H, 
5 3.23; N, 14.73. 

Example 210 

6-(aminoiminomethvn-N-r5-bromo-2-pvridinvl)~2-naphthalenecarboxamide. 

monoltrifluoroacetateXsalt) 

10 

Example 21 OA 

Using the product obtained in Example 8E, 2-amino-5-bromopyridine, and the 
procedure described for Example 8G the desired compound was obtained. 
MS (APCI+) m/z 352 (M+H)+ 

15 

Example 21 0B 

6'(aminoiminomethvn'N-(5-bromo-2-pvridinvn-2-naphthalenecarboxamide> 

monof trifluoroacetateV salt) 
Using the procedure described in Example IB and the product obtained in Example 
20 21 OA, the desired compound was obtained. 
MS (DCI) m/z 369 (M+H)+; 

*H NMR (300 MHz, DMSO) 5 1 1.30 (s, IH), 9.51 (s, 2H), 9.17 (s, 2H), 8.80 (s, IH), 8.57 
(d, IH, J=2.57), 8.55 (s, 1H), 8.31 (d, IH, J=8.45), 8.26 (d, 1H, J=8.82), 8.19-8.24 (m, 
2H, ), 8.14 (dd, IH, J=2.57, 9.19), 7.90 (dd, IH, J=1.83, 8.82; 
25 Anal, calc'd for Ci9Hi 4 BrF 3 N 4 03: C, 47.22; H, 2.92; N, 1 1.59. Found: C, 47.60; H, 3.01; 
N, 11.30. 

Example 21 1 

6-(aminoiminomethvlVN-13-(l-methvlethoxv)phenvn-2-naphthalenecarboxamide. 
30 mono(trifluoroacetate)(salt) 

Example 2 1 1 A 

The above product was prepared in the manner of Example 12 using 3- 
isopropoxyaniline. 
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Example 21 IB 

6-(aminoiminomethvl)-N-r3-n-mRThvlethoxv'ip h envn-2-npiphthalenec>irhoxamide 
85 monofmfliioroacetateVsam 

The above was prepared from Example 21 1 A using method IB. 
MS (CI) m/z (M+H) + 348; 

1 H-NMR (300 MHz, d 6 -DMSO) 5 10.50 (s, 1H), 9.50 (s, 2H), 9.22 (s, 2H), 8.67 (s, IH), 
8.56 (s, 1H), 8.31 (d, 1H), 8.25-8.13 (m, 2H), 7.90 (dd, 1H), 7.51 (m, 1H), 7.36 (m, 1H), 
10 7.26 (t, IH), 6.68 (dd. IH), 4.59 (m, 1H), 1.30 (d, 6H) 

Anal, calc'd for C23H22N3O4F3 1/5 TFA: C, 57.96; H, 4.61; N, 8.66. Found: C, 57.99; H, 
4.90; N, 8.68. 

) 

Example 212 

15 2-ff6-(aminoiminomethvl)-2-naphthalenvl loxvlnc etic acid. monoftrifliinrnacetateVsalrt 

The product from Example 185C (140 mg, 0.542 mmol) was dissolved in methanol ( 1 1 
mL). To this was added a solution of lithium hydroxide (68.2 mg, 1 .626 mmol) in water (3 
mL) and the resulting mixture was stirred at room temperature under an inert atmosphere for 18 

20 hours. The reaction was evaporated and the residue purified by reverse phase chromatography 

to_y ie Id the^desired compound_(.i-Q2_mg,_52.%). 

MS (DCI (NH 3 )) m/z 245 (M+H) + ; 

«H NMR (300 MHz, DMSO-d6) 5 4.875 (s, 2H), 7.420 (s, IH), 7.435 (dd, IH), 7.660 (dd, 
IH), 8.015 (d. IH), 8.100 (d. IH), 8.340 (d, IH), 9.125 (br s, IH), 9.420 (br s, IH: 
25 Anal, calc'd for C| 3 Hi 2 N 2 03- (C2HO 2 F3),.3 0 : Q 47.74; H, 3.42; N, 7.14. Found: C, 47.93; 
H, 3.36: N, 7.17. 

Example 21 3 

methyl 4-r6-(aminoiminomethvn-2-nanhthalen v lloxvlm fl thvnhen7nnte 
30 monoftrifhi oroacetateVsn If) 

Example 2 13A 

The resulting product from Example 1 85A was treated with methyl 4- 
(bromomethyl)benzoate in an analogous manner as described in Example 1 19B. 
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MS (DCI (NH 3 )> m/z 335 (M+NH 4 ) + . 

Example 2 13B 

methyl 4-r6>faminoiminomethvl )-2-naphthalenvlloxvlrnethvllbenzoate, 
5 rnono(trifluoroacetate)(salt) 

The resulting product from Example 213A (250 mg ? 0.788 mmol) was treated in an 
analogous manner as described in Example 1 19C to yield the desired compound (130 mg, 
79%). 

MS (DCI (NH 3 )) m/z 335 (M+H) + ; 
10 l H NMR (300 MHz, DMSO-d6) 5 3.870 (s, 3H), 5.400 (s, 2H), 7.500 (dd, 1H), 7.540 (d, 
1H), 7.619 (dd, 1H), 7.620 (d, 2H), 8.025 (d, 2H), 8.026 (d, 1H), 8.090 (d, 1H), 8.410 (d, 
1H), 9.260 (v br s, 3H); 

Anal, calc'd for C14H14N2O3C2HO2F3H2O 0.70: C, 57.32; H, 4.46; N, 6.08. Found: C, 
57.33; H, 4.70; N, 5.95. 

15 

Example 214 

6-(aminoiminomethvlVN-(lH-imidazolvn"2-naphthalenecarboxamide, 

bisftrifluoroacetateHsalt) 

20 Example 214A 

Using the product obtained in Example 8E, 2-arninoimidazole, and the procedure 
described for Example 8G the desired compound was obtained. 
MS (ESI-) m/z 261 (M+H)'. 

25 Example 21 4B 

Using the procedure described in Example IB and the product obtained in Example 
214A, the desired compound was obtained. 
MS (ESI+) m/z 280 (M+H)+; 

■H NMR (300 MHz, DMSO) 5 9.50 (s, 2H), 9.16 (s, 2H), 8.78 (s, 1H), 8.53 (s, 1H), 8.26- 
30 8.31 (m, 2H), 8.20 (d, 1H, J=8.46), 7.88 (dd, 1H, J=1.84, 8.83), 6.95 (s, 2H); 

Anal, calc'd for C17H14F3N5O3O.2 TFA H 2 0: C, 48.14; H, 3.76; N, 16.13. Found: C, 
48.54; H, 3.40; N, 16.02. 

Example 215 
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fi-i244-fhvdmxvmethvnnhenvn-1-cvcln proDvn-2-nHDhthulenernrboximiriamirif> 

mono(trif1u oroacerare-V snltl 



Example 2 1 5 A 

5 The material prepared as described in Example 104 (210 mg, .52 mmol) is dissolved in 

THF (6 itiL) and added dropwise to 10 mL diazomethane cooled to 0 °C then added Pd (OAc)2 
(9.8 mg). Vigorous bubbling occurs for 5 minutes, the resulting black slurry is stirred 20 min, 
filtered and solvent removed under vacuum leaving 0.1 g clear oil. 
MS (DCI/NH3): m/z (M+NH 4 + ): 316. 

1" 

Example 21 5B 

6-r2-!4-(hvdroxvmethvhDhenvn-l-cvclonronvl l -2-naphthnlqnecarhoximidamiH P 

monofrrifluoroacetate'X'saltt ) 
The desired compound is prepared as described in Example 1 , purified by reverse phase 
15 chromatography to give 1 9.9 mg of while solid. 
MS (DCI/NH3) m/z (M+H) + 316; 

1 H-NMR (300 MHz, DMSO-d 6 ) 5 9.41 (s, 2H), 9.16 (s, 2H), 8.46 (s, 1H), 8.08 (d, 2H), 
8.03 (d, 1H), 7.85 (s, 1H), 7.75 (dd, 1H), 7.58 (dd, 1H), 7.3-7.1 (m, 4H), 4.49 (s, 2H), 
2.38-2.48 (m, 2H), 1.61-1.70 (m, 2H); 
20 Anal, calc'd for C23H21N2O2F3 1 H 2 0: C, 62.10; H, 4.80; N, 6.29. Found: C, 62.00; H, 4, 

7_5.;_N.,_6,25 i . 



Example 21 6 

N-fethoxvcarhonvl)-6-(2-phenvl-l-cvcloprnpvl V 2-nanhthalenecnrhnximiH{imiHp 

25 

The sample described in Example 97 (130 mg, .45 mmol) is dissolved in DMF (3 mL) 
cooled to 0 "C. and treated with triethylamine (0.01 mL) and ethyl chloroformate (0.05 mL). 
The resulting solution is stirred three days at room temperature then diluted with 100 mL ethyl 
acetate washed with distilled water (20 mL), dried over anhydrous sodium sulfate, filtered and 
30 solvent removed under vacuum leaving a clear oil. The oil is purified by silica gel 

chromatography eluting with 2: 1 hexanes/ethyl acetate, lyophilized and the desired compound 
is isolated as a white powder (55 mg). 
MS (DCI/NH3) m/z (M+H) + 359; 
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10 



20 



1 H-NMR (300 MHz, DMSO-d 6 ) 5 9.21 (s, 2H), 8.46 (s, IH), 7.83 (d, 2H), 7.62 (s, IH), 
7.58 (dd, IH), 7.34 (dd, IH). 7.35-7.29 (m, 3H), 7.25-7.17 (rn, 2H) 4.1 (q, 2H), 2.38-2.28 
(m, 2H), 1.61 (t, 2H), 1.25 (t, 3H); 

Anal, calc'd for C23H22N2O2 C, 77.07; H, 6.19; N, 7.82. Found: C, 76.63; H, 6.05; N, 
7.45. 

Example 217 

6'(arninoiminomethvr)-N-(2-methvl-6-quinoIinvn-2-naphthalenecarboxamide. 

bis(trifluoroacetate)(salO 



The desired compound is prepared in a similar manner as described in Example 8E and 

144C. 

MS mix: 355 (M+H)+ 

*H NMR (DMSO, 300 MHz): 10.95 (s, 1H), 9.51 (s, 2H), 9.14 (s, 2H), 8.75 (s, IH), 8.65 
15 (s, IH), 8.57 (s, IH), 8.35 (dd, 1H, J1=J2=8.5 Hz), 8.28 (dd, IH, J l=J2=8.5Hz), 8.19 (dd, 
IH, J1=J2=8.8 Hz), 8.15 (dd, IH, J1=J2=8.3 Hz), 8.04 (dd, IH, Jl=J2=8.8Hz), 7.91 (dd, 
IH, Jl=8.4 Hz, J2=8.8 Hz), 7. 60 (dd, IH, J1=J2=8.1 Hz). 5.99 (S, 3H); 
Anal, calc'd for C22H18N4O2.25 C 2 F 3 0 2 H-2 H 2 0: C, 49.20; H, 3.78; N, 8.66; F, 19.82. 
Found: C, 49.02; H, 3.36; N, 8.66. 



Example 218 

6-(aminoiminomethvlVN'(3-propoxvphenvn-2-naphthalenecarboxamide. 

mono(trifIuoroacetate)(salt) 



25 Example 21 8 A 

.) 3-Aminophenol (1 g, 7.2 mmol), triphenylphosphine (2.25 g, 8.6 mmol), and 1- 

propanol (0.517 g, 8.6 mmol) were dissolved in 25 mL anhydrous THF. 
Diethylazodicarboxylate (1.5 g, 8.6 mmol) was added dropwise over 1 minute. The solution 
was allowed to stir 1 5 minutes and poured slowly into hexanes while stirring. Filtration through 
30 silica gel/celite afforded the product as a viscous yellow oil. 
MS (APCI) m/z (M+H)+ 152. 

Example 2 18B 
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The above product was prepared in the manner of Example 1 2 using the product from 
Example 21 8 A. 
MS (APCI) m/z (M+H) + 331. 

5 Example 2 18C 

6-(aminoiminomethvn-N-f3-prop oxvphenvn-2-naphthalenecarboxamide. 

monoftrifluoroacetate)(salf) 
The above was prepared from Example 218 as described in Example IB. 
MS (CI) m/z (M+H) + 348; 
10 1 H-NMR (300 MHz, d 6 -DMSO) 8 10.51 (s, 1H). 9.50 (s, 2H), 9.18 (s, 2H), 8.68 (s, 1H), 
8.55 (s, 1H), 8.32 (d. 1H), 8.25-8.13 (m, 2H), 7.90 (dd, 1H), 7.52-7.33 (m, 2H), 7.27 (t, 
1H), 6.73 (dd, 1H), 3.94 (t, 2H), 1.75 m, 2H), 1.00 (t, 3H) 

Anal, calc'd for C23H22N3O4F3: 1/20 TFA: C, 59.49; H, 4.77; N, 9.02. Found: C, 59.43; H, 
4.94; N, 9.10. 

15 

Example 21 9 

6-(aminoiminomethvn-N-r3-n-ethvlpmpr.x y)Dhenvn-2-naDhthalenecarhoxamidp.- 

monoftriflnnrnnretate^salt't 

20 Examnle?1QA 

T^e_ab.ove_pmduct_was^prepar ed in the m annero£Ej^mpJeJ2J^A^n^Vppntannl 

MS (APCI) m/z (M+H) + 180. 

Example 2 19R 

25 The above product was prepared in the manner of Example 1 2 using the product from 

Example 219A. 
MS (APCI) m/z (M+H) + 359. 

Example 2 19C 

30 6-(aminoiminomethvl)-N-r3-n-e.thvlnronnxv-)p henvn-2-nnphthalenecarboxamide. 

monof triflunroacetateV salt) 
The above was prepared from Example 219B as described in Example IB. 
MS (CI) m/z (M+H) + 376; 
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1 H-NMR (300 MHz, d 6 -DMSO) 5 10.47 (s, IH), 9.49 (s, 2H), 9.14 (s, 2H), 8.67 (s, IH), 
8.55 (s, 1H), 8.31 (d, IH), 8.25-8.16 (m, 2H), 7.90 (dd, IH), 7.51 (s. IH), 7.38 (m, IH), 
7.26 (t, IH), 6.72 (dd, 1H), 4.18 (m, IH), 1.65 (m, 4H), 0.93 (t, 6H) 

Anal, calc'd for C25H26N3O4F3: C, 61.34; H, 5.35; N, 8.58. Found: C, 61.05; H, 5.42; N, 
5 8.22. 



10 



Example 220 

6-farninoirninomethvlVN43-(cvclopentv1oxv)phenvl1-2-naphthalenecarboxarnide, 

monoftrifluoroacetateXsalt) 

Example 220A 

The above product was prepared in the manner of Example 218A using cyclopentanol. 
MS (APCI) m/z (M+H)+ 86. 

15 Example 220B 

The above product was prepared in the manner of Example 12 using the product from 
Example 220A. 
MS (APCI) m/z (M+H) + 357. 

20 Example 220C 

6-(aminoiminomethvn~N-r3-(cvclopentvloxv > )phenvH-2-naphthalenecarboxamide. 

mono ( trifl u oroace tate) (salt) 
The above was prepared from Example 220B as described in Example 1 B. 
MS (CI) m/z (M+H)+ 374; 
25 •H-NMR (300 MHz, d 6 -DMSO) 5 10.50 (s. IH), 9.51 (s, 2H), 9.30 (s, 2H), 8.68 (s, IH), 
8.56 (s, 1H), 8.32 (d, IH), 8.25-8.13 (m, 2H), 7.90 (dd, IH), 7.49 (m, IH), 7.38 (m, IH), 
7.26 (t, IH), 6.72 (dd, IH), 4.79 (m, IH), 1.96-1.08 (m, 8H). 

Anal, calc'd for C25H24N3O4F3 2/5 TFA: C, 60.68; H, 5.06; N, 8.49. Found: C, 60.68; H, 
5.33; N, 8.65. 



30 



■ Example 221 

6-(aminoiminomethvn-N-(3-phenoxvphenvn-2-naphthalenecarboxamide. 

monoftrifluoroacetateXsalrt 
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Example 221 A 

The above product was prepared in the manner of Example 21 8A using 3- 
phenoxyanline. 
MS (APCI) m/z (M+H) + 365. 

5 

Example 221 R 

6-(aminoiminomerhyl)-N-(3-nhenoxvDhenv n-2-nanhthnlenecarhoxnmiH ( - 

monof trifluoroacetateW salt') 
The above was prepared from Example 22 1 A as described in Example IB. 
10 'H-NMR (300 MHz, d 6 -DMSO) 8 10.61 (s, 1H), 9.50 (s, 2H), 9.20 (s. 2H), 8.66 (s, 1H), 

8.54 (s, 1H), 8.30 (d, 1H), 8.22 (d, 1H), 8.12 (dd, 1H), 7.90 (dd, 1H), 7.64-7.57 (m, 2H), 
7.46-7.37 (m, 3H), 7.17 (m, 1H), 7.06 (m, 2H), 6.79 (dd, 1H), 

MS (CI) m/z (M+Hr 382; 

Anal, calc'd for C26H20N3O4F3: C, 63.03; H, 4.07; N, 8.48. Found: C, 62.87; H, 4.24; N, 
15 8.08. 

Example 222. 

6-(aminoiminomethvl)-N-r3-(phenvlmethoxv)nhenvll-?-n a nhthalen^rhnv a mi^ 

mono(triflnnrnaretateVsnlt^ 

20 Example. 22.2 A 

The-above product_was prepared jn.the Lmanneiof^jcampJe^lSAjismg 3- 

benzyloxyaniline. 

MS (APCI) m/z (M+H) + 379. 

25 Example 222R 

6-(aminoiminomethvl)-N-r3-(nhenvlm p thoxv)nhp.nvn-?-nMphthn1enecarhnxnmiHp 

monortrifluo roacetateVsnlt) 
The above was prepared from Example 222A as described in IB. 
MS (CI) m/z (M+H) + 396; 
30 1 H-NMR (300 MHz, d 6 -DMSO) 5 10.53 (s, 1H), 9.50 (s, 2H), 9.22 (s, 2H), 8.68 (s, 1H), 

8.55 (s, 1H), 8.31 (d, 1H), 8.23 (d, 1H). 8.14 (dd, 1H), 7.90 (dd, 1H), 7.61-7.27 (m, 8H), 
6.80 (dd, 1H), 5.13 (s, 2H) 

Anal, calc'd for C27H22N3O4F3: C, 63.65; H, 435; N, 8.25. Found: C, 63.48; H, 4.27; N 
8.07. 

-204- 



BNSDOCID: <WO 9905096A2 I > 



SUBSTITUTE SHEET (RULE 26) 



WO 99/05096 



PCT/US98/15386 



5 



Example 223 

6-faminoiminomethvlVN-f3-ethoxvphenvlV2-naphthalenecarboxamide. 
mono(trifluoroqceque)(s3lfl 

Example 223A 

The above product was prepared in the manner of Example 21 8 A using 3-ethoxyaniline. 
MS (APCI) m/z (M+H)+ 317. 

10 Example 223B 

6-faminoiminomethvlVN-(3-ethoxvphenvl)-2-naphthalenecarboxamide. 
monortrifluoroacetateVsalO 
) The above was prepared from Example 223A as described in Example 1 B. 

MS (CI) m/z (M+H) + 334; 
15 'H-NMR (300 MHz, d 6 -DMSO) 5 10.52 (s, IH), 9.50 (s, 2H), 9.24 (s, 2H), 8.68 (s, 1H), 
8.55 (s, 1H), 8.32 (d, 1H), 8.25-8.13 (m, 2H), 7.90 (dd, 1H), 7.51 (m, 1H), 7.38 (m, 1H), 
7.26 (t, 1H), 6.72 (dd, 1H), 4.04 (q, 2H), 1.34 (t, 3H) 

Anal, calc'd for C22H20N3O4F3: C, 59.06; H, 4.51; N, 9.39. Found: C, 58.69; H, 4.54; N, 
9.82. 

20 

Example 224 

6-raminoiminomethvlVN-(4-nitrophenvn-2-naphthalenecarboxamide. 
monof trifluoroacetateVsairi 

25 Example 224A 

) The above product was prepared in the manner of Example 21 8 A using 4-nitroaniline. 

MS (APCI) m/z (M+H) + 318. 

Example 224B 

30 6-(aminoiminomethvlVN-(4-nitrophenvlV2-naphthalenecarboxamide. 

monoftrifluoroacetateV salt) 
The above was prepared from Example 224A as described in Example IB. 
MS (CI) m/z (M+H) + 335; 
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1 H-NMR (300 MHz, d 6 -DMSO) 5 1 1.15 (s, 1H), 9.55 (s. 2H), 9.22 (s, 2H), 8 : 77 (s, 1H), 
8.58 (s, 1H), 8.36-8.12 (m, 7H) 

Anal, calc'd for C20H15N4O5F3 1/10 TFA: C. 52.54: H, 3.29; N, 12.10. Found: C, 53.58: 
H, 3.37: N, 12.50. 

Example 225 

6-raminoirrunomethvl)-N-r3-(cvclnhntvl methoxv^nhenvll-2-nanhthalene.c;trhnxamiH f » 

mono(trif1uoroacetate)(saIO 

Example 225A 

The above product was prepared in the manner of Example 2 1 8A using 
cyclobutylmethanol. 
MS (APCI) m/z (M+H)+ 177. 



Examnle 225B 

The above product was prepared in the manner of Example 225A using the product 
from Example 1 1 
MS (APCI) m/z (M+H) + 357. 

Example 225C 

6-(aminoiminomethvl-VN.I3^cvrln butvlme.thnxv)Dhenvl1-?-naphthalenecarboxamide 

mono(trifluoroacetate¥ salt*) 
The above was prepared from Example 225B as described in Example IB. 
MS (CI) m/z (M+H)- 374; 
25 'H-NMR (300 MHz, d 6 -DMSO) 5 10.50 (s, 1H), 9.50 (s, 2H), 9.20 (s, 2H), 8.68 (s, 1H), 
8.55 (s, 1H). 8.32 (d. 1H), 8.25-8.13 (m. 2H), 7.90 (dd, 1H), 7.51 (m, 1H), 7.38 (m, 1H), 
7.26 (t, 1H), 6.72 (dd, 1H), 3.95 (d, 2H), 2.11-1.81 (m, 7H); 

Anal, calc'd for C25H04N3O4F3 7/5 TFA: C, 59.09; H, 5.22; N, 8.27. Found: C, 59.02- H 
5.20; N, 8.55. 

30 

Example 226 

6-ramino(ethoxvcarhonyl)iminol-N-r3-n-me.thv1 f . t hoxv')phenvll-2-naphth a lenPrarbox ;i miHe 

The above was prepared from Example 21 1 A using method described in Example 216. 
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MS (CI) m/z (M+H)+420: 

1H-NMR (300 MHz, d 6 -DMSO) 5 10.41 (s. 1H), 9.24 (br, 2H), 8.67 (s, IH), 8.59 (s, IH), 
8.12-7.96 (m, 4H), 7.47 (s, IH), 7.36 (m, IH), 7.25 (t, IH), 6.67 (dd, IH), 4.58 (m, IH), 
4.11 (q, 2H), 1.30 (m, 9H) 
5 Anal, calc'd for C24H25N3O4 1/4 H 2 0: C, 67.99; H, 6.06 N, 9.91. Found: C, 67.99; H, 
6.07; N, 9.64. 

Example 227 

6J^amjnoi^ 

10 monohvdrochloride 

Example 227 A 

A solution of the product from Example 200C (670 mg, 1 .68 mmol) and mCPBA (725 
mg, 3.36 mmol) in CH2CI2 (25 mL) was stirred for 1 hour. The reaction was condensed and 
15 chromatographed on Si0 2 using 50% ethyl acetate/hexanes as eluent, to yield 585 mg (81 %) of 
the desired compound. 
MS (DCI/NH3) m/z 448 (M+NFL*)* 

Example 227B 

20 6-(aminoiminomethvn-4-r5-(ethvlsulfonvlV3-furanvn-N-phenvl-2-naphthalenecarboxamide. 

monohydrochloride 

The desired compound was prepared from Example 227 A and the procedure of Example 

13. 

MS (DCI/NH3) m/z 448 (M+H)+; 
25 »H NMR (300 MHz, DMSO-d 6 ) 5 1.29 (t, 3H), 3.50 (q, 2H), 7.16 (t, 1H), 7.42 (t, 2H), 7.83 
(d, 2H). 7.95 (dd, IH), 8.05 (s, 1H), 8.28 (s, IH), 8.43 (d, 1H), 8.57 (s, IH), 8.74 (s, IH), 
8.79 (s, IH), 9.19 (br s, 2H), 9.59 (br s, 2H), 10.61 (s, IH); 

Anal, calc'd for C 2 4H22N3S0 4 -1 .0 HCM.O H 2 0: C, 57.43; H, 4.82; N, 8.37. Found: C, 
57.21; H, 5.04; N, 8.34. 



30 



Example 228 

6-(aminoiminomethvlV445-(prop vlsulfonvlV3~furanvl1-N-nhenvl-2-naDhthalenecarboxamide. 

monohydrochloride 
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Example 27 X A 

The desired compound was prepared from the product from Example 20 1C by the 
procedure of Example 227A. 
MS (DCI/NH3) m/z 462 (M+NH 4 )+. 

5 

Example 228R 

6-faminoiminomethvl)-4-r5-(propvlsulfonvlV3-furanvn-N - phenvl-2-n a phthalenecnrhoy a miH P 

monohydrochloride 

The desired compound was prepared from Example 228A and the procedure of Example 

10 13. 

MS (DCI/NH3) m/z 462 (M+H)+; 

'H NMR (300 MHz, DMSO-d 6 ) 5 1.03 (t, 3H), 1. 75 (qt, 2H), 3.48 (q, 2H), 7.16 (t, 1H), 
7.41 (t, 2H), 7.84 (d, 2H), 7.95 (dd, 1H), 8.05 (s, 1H). 8.28 (d, 1H), 8.42 (d, 1H), 8.58 (s, 
1H), 8.77 (s, 1H), 8.82 (s. IH), 9.28 (br s, 2H), 9.63 (br s. 2H), 10.66 (s, 1H); 
15 Anal, calc'd for C25H24N3SO 1.0 HCM.5 H 2 0: C, 57.20; H, 5.18; N, 8.00. Found: C, 
56.86; H, 5.08; N, 8.28. 



Example 229 

6-(aminoiminomethvn-4-r5-rmeth vlthin^mp.thvn-3-fiiranyn-N-phpnv[-?- 
naphthalenecarh oxamide. monohydrochloride 



Example 229A 

To a solution of 2-trimethylsilyl-3-bromofuran (10.41 g, 47.5 mmol) in THF (100 mL) 
at -78°C was added a 1.5 M solution of LDA (34.8 mL, 52.25 mmol), and the reaction was 

25 stirred at -78°C for 1 hour. DMF (4.41 mL, 57.0 mmol) was then added, and the reaction was 
allowed to warm to room temperature and stirred for 1 hour. The reaction was poured into 
saturated aqueous NH4CI solution, and extracted with 3x diethyl ether. The combined extracts 
were washed with brine, dried over Na 2 S0 4 , and condensed. The crude material was taken up 
in methanol (200 mL) and NaBFU (1.15 g, 24.0 mmol) was added in portions to the stirred 

30 solution. After 30 min, the solution was consensed, taken up in pH7 buffer, and extracted with 
3x ethyl acetate. The combined extracts were washed with brine, dried over Na2S0 4 , and 
condensed. The crude product was chromatographed on Si0 2 using 30% ethyl acetate/hexanes 
as eluent, to yield 5.52 g (47%) of the desired compound. 
MS (DCI/NH3) m/z 250 (M+H) + . 
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Example 229B 

To a solution of the product from Example 229A (5.52 g, 22.15 mmol) and LiCl (1.03 
g, 24.36 mmol) in DMF (60 mL) at 0 °C was added PC1 3 (2.12 mL, 24.36 mmol), and the 
5 reaction was stirred at room temperature for 1 hour. The reaction was poured into saturated 
aqueous NH4CI solution, and extracted with 3x diethyl ether/hexanes. The combined extracts 
were washed with 2x water, 2x brine, dried over Na2S04> and condensed to yield 4.70 g 
(79%) of the desired compound. 

10 Example 229C 

A solution of the product from Example 229B (4.70 g, 17.56 mmol) and MeSNa (1.35 
g, 19.3 mmol) in DMF (40 mL) was stirred at room temperature for 3 hours. The reaction was 
) poured into saturated aqueous NaHCOi solution, and extracted with 3x Diethyl ether. The 

combined extracts were washed with brine, dried over Na2S04, and condensed. The crude 
15 product was chromatographed on SiOo using 30% ethyl acetate/hexanes as eluent, to yield 4.00 
g (82%) of the desired compound. 



Example 229D 

The desired compound was prepared from the product from Example 229C by the 
20 procedure of Example 154B. 

MS (DCI/NH3) m/z 308 (Bu3Sn+NH4) + . 



Example 229E 

The desired compound was prepared from the product from Example D and the product 
25 from Example 152C by the procedure of Example 154C. 
) MS (DCI/NH3) m/z 416 (M+NH 4 )+ 

Example 229F 

6-(aminoiminomethvl>-4-r5-rmethvlthio > )methvll-3-furanvn-N-phenvl-2- 
30 naphthalenecarboxamide. monohvdrochloride 

The desired compound was prepared from Example 229E and the procedure of Example 

144C. 

MS (DCI/NH3) m/z 416 (M+H)+; 
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■H NMR (300 MHz, DMSO-d 6 ) 5 2.15 (s, 3H), 3.87 (s. 2H), 7.14 (t, 1H). 7.40 (t, 2H), 7.84 
(d, 2H), 7.92 (dd. 1H). 8.19 (d, 1H). 8.32 (s, 1H), 8.39 (d, 1H). 8.64 (s. 1H). 8.69 (s, 1H), 
9.31 (br s, 2H), 9.61 (br s, 2H), 10.62 (s, 1H); 

Anal, calc'd for C24H21N3SO9 I.4 HC1: C, 61.79: H, 4.84; N, 9.01. Found: C, 61.83; H, 
4.82; N. 9.13. 

Example 230 
6-(aminoiminomethvn-445-rmethoxvm^ hvlKW^^ 

monohvdrochloride 

Example 230A 

The desired compound was prepared from 2-trimethylsilyl-3-bromofuran and 
chloromethyl methyl ether by the procedure of Example 1 54A. 

•5 Example 230R 

The desired compound was prepared from the product from Example 230A by the 
procedure of Example 154B. 
MS (DCI/NH3) m/z 308 (Bu 3 Sn+NH4)+. 

20 Example 230C 

The-desired-eompound was prepared -from-the product-from-Example-230B-and-the 



product from Example 152C by the procedure of Example 154C. 
MS (DCI/NH3) m/z 400 (M+NH 4 )+. 

2S Example 230D 

6-(aminoiminomethvr)-4-[5-(methoxvmeth v lV3-fiiranvn-N-Dhenvl-2-naphthalenecarboxamide. 

monohvdrochloride 

The desired compound was prepared from Example 230C and the procedure of Example 

144C. 

30 MS (DCI/NH3) m/z 400 (M+H) + ; 

IH NMR (300 MHz, DMSO-d 6 ) 5 3.38 (s, 3H), 4.49 (s, 2H), 7.14 (t, 1H), 7.18 (t, 1H), 7.40 
(t, 2H), 7.84 (d. 2H), 7.92 (dd, 1H), 8.19 (d, 1H), 8.38 (d, 1H), 8.42 (s, 1H), 8.64 (s, 1H), 
8.70 (s. 1H), 9.32 (br s, 2H), 9.62 (br s, 2H), 10.68 (s, 1H); 
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Anal, calc'd for C 2 4H 2 iN3(>v2.8 HC1: C 57.48; H, 4.78; N, 8.38. Found: C, 57.40; H, 
4.44; N, 8.38. 

Example 23 1 

5 6-(aminoiminomethvlV445-(methvlsulfonvlV3-fur^^ 

mono(trifluoroacetateHsalt) 

Example 231 A 

The desired compound was prepared from the product from Example 152C by the 
l() procedure of Example 227A. 

MS (DCI/NH3) m/z 434 (M+NH4> + . 

> Example 23 IB 

6-raminoiminomethvn-4-r5-(methvlsulfonvlV3-furanvn-N-phenvl-2-naphthalenecarboxamide. 
15 monoftrifluoroacetateHsalt) 

The desired compound was prepared from Example 231 A and the procedure of Example 

13. 

MS (DCI/NH3) m/z 434 (M+H)+; 

*H NMR (300 MHz, DMSO-d 6 ) 5 3.44 (s, 3H), 7.16 (t, 1H), 7.40 (t, 2H), 7.82 (d, 2H), 
20 7.91 (s, 1H), 7.95 (dd, 1H), 8.00 (s, 1H), 8.36 (s, 1H), 8.43 (d, 1H), 8.57 (s, 1H), 8.75 (s, 
2H), 9.18 (br s, 2H), 9.53 (br s, 2H); 

Anal. calc'd for C23H19N3SO4 LO C 2 HF 3 0 2 : C, 54.84; H, 3.68; N, 7.67. Found: C, 55.05; 
H, 3.74; N, 7.75. 



25 Example 232 

) 6-(aminoiminomethvl)'4-r5-rethvthio > ltetrahvdro-3-furanvll-N-phenvl-2> 

naphthalenecarbo xamide. monohvdrochloride 

Example 232A 

30 The desired compound was prepared from the product from Example 152A by the 



procedure of Example 62A. 

MS (DCI/NH3) m/z 315 (M+NH4) + . 

Example 232B 
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A solution of the product from Example 232A (1.62 g. 5.45 mmol). ethanethiol (2.2 
mL., and cone. HC1 (0.80 mL) in CHCI3 (22 mL) was stirred at room temperature for 3 hours 
and condensed. The crude product was chromatographed on SiCb using 15% ethyl 
acetite/hexanes as eluent, to yield 1.20 g (65%) of the desired compound. 
5 MS 'DCI/NH3) m/z 359 (M+NH4) + . 

Example 232C 

The desired compound was prepared from the product from Example 232B by the 
procedure of Example 152B. 
10 MS (DCI/NH3) m/z 345 (M+NH4)+. 

Example 232D 

The desired compound was prepared from the product from Example 232C by the 
procedure of Example 207C. 
15 MS (DCI/NH3) m/z 420 (M+NH 4 ) + . 

Example 232F. 

6-(aminoiminomethy n-4-r5-terhvthio')tetrahvdro-3-furanvn-N-phenvl-2- 
naphthale necarboxamide. monohvdrochloriHp. 
20 The desired compound was prepared from Example 232D and the procedure of Example 
144C 



MS (DCI/NH3) m/z 420 (M+H) + ; 

'H NMR (300 MHz, DMSO-d 6 ) 5 1.18 (dt, 3H), 2.42 (m, 1H), 3.50 (dq, 2H), 3.74 (m, 1H), 
3.93 (m, lh), 4.39 (m, 1H), 4.54 (m, 1H), 5.38 (dd, 0.5H), 5.42 (dd, 0.5H), 7.14 (t, 1H), 
25 7.40 (t, 2H), 7.82 (d, 2H), 7.95 (d, 1H), 8.06 (s, 0.5H), 8.20 (s, 0.5H), 8.32 (d, 1H), 8.60 
(s, 1H), 8.71 (s, 0.5H), 8.80 (s, 0.5H), 9.32 (br s, 2H), 9.62 (br s, 2H), 10.59 (br s, 1H); 
Anal, calc'd for C24H25N3O2S I.O HC1: C, 63.22; H, 5.75; N, 9.21. Found: C, 62.93; H, 
5.58; N, 9.01. 
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A compound having the formula 




Z is selected from the group consisting of 

(1) nitrogen; 

(2) methine: and 

10 (3) methine substituted with -NR1R2; 

A is selected from the group consisting of 

(1) hydrogen and 

(2) -L A R A : 

B is selected from the group consisting of 

(1) hydrogen and 

(2) -L B RBand 

20 C is selected from the group consisting of 

(1 ) hydrogen and 

(2) -L C Ro 

with the proviso that at least one of A. B or C is other than hydrogen; and 
with the proviso that when A is other than hydrogen, at least one of B or C is other than 
25 hydrogen. 

wherein for A. B. and C. La, Lb and Lc are independently selected from the group 
consisting of 

(1) a covalent bond. 

(2) -(CH 2 )m-. 
30 (3) -NRi-, 

(4) -NR 2 C(X)NR 3 -. 
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(5) -C(X)-, 

(6) -NR 2 C(X>-, 

(7) -C(X)NR 2 -. 
35 (8) -CH=CH-. 

(9) -OC-. 

(10) -O-. 
(H) -S(O),-, 

(12) -C=aCH 2 ) n NR 2 C(X)-. 

40 (13) -C(X)NR 2 (CH 2 ) n CsC-. 

(14) -(CH 2 ) n NS0 2 -, 

(15) -NR 2 S0 2 (CH 2 ) n C=C-. 

(16) -C=C(CH 2 ) n NR 2 S0 2 NR 3 -, 

(17) -NR 2 S0 2 NR3(CH 2 ) n CsC-. 
45 (18) -S0 2 NR 2 -, 

(19) -NR 2 S0 2 -. 

(20) -NR 2 S0 2 NRv. 

(21) -N=N-. 

(22) -C(X)N(OR 2 )-, 
50 (23) -N(OR 2 )C(X)-, 

(24) -HC=CH(CH 2 ) n NR 2 C(XK 
(25.)_ ^(CH 2 ) n NR 2 C(X)CHHChL, 

(26) -CH=CH(CH 2 ) n NS0 2 -, 

(27) -NR 2 S0 2 (CH 2 ) n CH=CH-. 
55 (28) -(CH 2 ) n NR 2 S0 2 NR 3 -, 

(29) -NR 2 S0 2 NR 3 (CH 2 ) n CH=CH-. 

(30) -NR 2 C(0)0-, 

(31) -OC(0)NR 2 -. 

(32) -CH=NO-, 

60 (33) -ON=CH- and 

Xf 

(34) w . wherein W is selected from the group consisting of 

(a) -O-. 

(b) -S-, 

(c) -NR,-and 
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65 (d) -(CH2) m -. 

wherein each functional group is depicted with its right-hand end being the end which is 
attached to the naphthyl or quinolyl ring and its left-hand end being the end which is 
attached to Ra, Rb or Rc; 

70 Ra, Rb and Rc are independently selected from the group consisting of 

(1) aryl; 

(2) arylalkoxy, wherein the alkylene group is of one to six carbon atoms: 

(3) alkyl of one to ten carbon atoms: 

(4) alkenyl of two to ten carbon atoms: 

75 (5) alkoxycarbonvi of one to six carbon atoms: 

(6) alkynyl of two to ten carbon atoms: 

(7) halogen: 

(8) -NRiR:: 

(9) heterocycle: 

80 (10) cycloalkenyl of four to .twelve carbon atoms: 

(11) cycioalkyl of three to twelve carbon atoms: 

(12) -NRiC(0)NR 2 R3: and 

(13) -NRiC(0)Rso. wherein R50 is alkyl of one to six carbon atoms; 
wherein, at each occurence, R j is selected from the group consisting of 

85 (1) hydrogen: 

(2) an N-protecting group: 

(3) alkyl of one to six carbon atoms: 

(4) alkenyl of two to six carbon atoms: 

(5) alkynyl of two to six carbon atoms: 
90 (6) aryl; 

(7) arylalkyl, wherein the alkylene group is of one to six carbon atoms: 

(8) cycioalkyl of three to eight carbon atoms and 

(9) cycloalkylaLkyl, wherein the cycioalkyl group is of three to eight carbon 
atoms, and the alkylene group is of one to ten carbon atoms: and 

95 wherein, at each occurence, R? and R3 are independently selected from the group 

consisting of 

(1) hydrogen; 

(2) alkyl of one to six carbon atoms: 
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(3) alkenyl of two to six carbon atoms: 

(4) alkynyl of two to six carbon atoms: 

(5) aiyl; 

(6) arylalkyl, wherein the aikylene group is of one to six carbon atoms 

(7) cycloalkyl of three to eight carbon atoms and 

(8) cycloalkylalkyl, wherein the cycloalkyl group is of three to eight carbon 
atoms, and the aikylene group is of one to ten carbon atoms: and 

wherein, at each occurence, X is selected from the group consisting of 

(1) Oand 

(2) S; and 

wherein, at each occurence, 
m is one to five, 
n is zero to four and 
t is zero to two: and 

wherein, at each occurence, the alkyl, alkenyl. alkynyl. aryl, heterocycle. cycloalkyl, 
and cycloalkenyl groups are optionally substituted. 

A compound according to Claim I wherein 
A and C are hydrogen and 
B is -LrRb- 



A compound according to Claim 2 selected from the group consisting of 

7-(2-hydroxyethoxy)-2-naphthalenecarboximidamide mono(trifluoroacetate) salt; 

methyl 5-[7-[(aminoiminomethyl)-2-naphthalenyl]oxy]pentanoate: 

mono(trifluoroacetate) salt; 

5-[[6-(aminoiminomethyn^ 

salt; 

methyl 4-[[[7-amino(hydroxyimino)methyl]-2-naphthalenyl]oxy]methyl]benzoate; 
methyl 2-[[6-(aminoiminomethyI)-2-naphthalcnylJoxy]acetate, mono(trifluoroacetate) 
salt; 

7-[2-(4^Tiorpholinyl)ethoxy]-2-naphthalenecarboximidamide, bis(trifluoroacetate) salt; 
2-[[6-(aminoiminomethyl)-2-naphthalenyl]oxy]acetic acid, mono(trifluoroacctate) salt; 
and 

methyl 4-[6-(aminoiminomethyD-2-naphthalenyl]oxy)methyl]benzoate, 
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mono(trifluoroaceuite) salt. 

4. A compound according to Claim 1 wherein 
A and B are hydrogen: and 

C is -LcRc- 

5 . A compound according to Claim 4 selected from the group consisting of 

8-(carbonylbenzyloxy)amino-2-naphthalenecarboximidamide mono(trifluoroacetate) 
salt; 

N-[7-(aminoiminomethy0- I-naphthalenyl)acetamide mono(trifluoroacetate) salt; 
methyl [7-(aminoiminomethyl)-l -naphthalenyOcarbamate mono(trifluoroacetate) salt; 
methyl 3-[[7-(anrunoiminomethyl )- 1 -naphthalenyI]amino]-3-oxopropionate 
mono(trifluoroacetate) salt; 
N-[7-(armnoiminomethyl)-l-napht 
mono(trifluoroacetate) salt; 

N-[7-(aminoiminomethyl)-l-naphthalenylJ-13-benzodioxole-5-carboxamide 
mono(trifluoroacetate) salt, 

N-[7-(aminoiminomethyl)-l-naphthalenyl]benzenemethanesulfonamide 
mono(trifluoroacetate) salt, 

methyl [7-(aminoiminomethyl)- l-naphthalenyl]methylcarbamate, mono(trifluoroacetate) 
salt; 

propyl r7-(aminoiminomethyI)-l-naphthalenyl']carbamate, mono(trifluoroacetate) salt; 
N-[7-(aminoimLnomethyl)- l-naphthaienyll-N'-methylurea. mono(trifluoroacetate) salt; 
ethyl [7-(aminoiminomethyl)-l-naphthalenyl)carbamate, mono(trifluoroacetate) salt; 
N-[7-(aminoiminomethyl)- l-naphthalenybpropanamide, mono(trifluoroacetate) salt; 
N-[7-(aminoiminomethyl)- 1 -naphthalenyl)-2-methoxyacetamide, mono(trifluoroacetate) 
sale 

N-[7-(aminoiminomethyl)-l-naphthalenyl]urea, mono(trifluoroacetate) salt; 
N47-(aminoiminomethyl)- 1 -naphthalenyl]-2-hydroxyacetamide, mono(trifluoroacetate) 
salt; 

8-(2-pyrimidinylamino)-2-naphthalenecarboximidamide, bis(trifluoroacetate) salt; 
8-amino-2-napthalenecarboximidamide. bis(trifluoroacetate) salt; 
8-(2-pyridinylamino)-2-naphthalenecarboximidamide, bis(trifluoroacetate) salt; and 
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N-hydroxy-8-(2-pyrimidinylamino>- 2-naphthalenecarboxLmidamide, 
mono(trifluoroacetate) salt. 

6. A compound according to Claim i wherein 
A is -L a Ra* 

B is -LbRb. and 
C is hydrogen. 

7 . A compound according to Claim 6 which is 

6, 7-Dimethoxy-2-naphthalenecarboximidamide mono(trifluoroacetate) salt. 

8. A compound according to Claim 1 wherein 

A is -LaR a ; 
B is hydrogen: and 
C is -LcRc- 

A compound according to Claim 8 selected from the group consisting of 
methyl 6-(arrunoiminomethyI)-44(methoxy 
mono(trifluoroacetate) salt; 
6,methoxy--8^benzyloxy^ 

2-[(7-aminoiminomethyl-3-methoxy- 1 -naphthaleny l)oxy]acetamide 
mono(trifluoroacetate) salt; 
6-(arrdnoin^nomethyl)-4-f3-^ 
naphthalenecarboxamide. mono(trifluoroacetate) salt; 
MaminoiminomethyI)-4-(^ 
dihydrochloride: 
6-(aminoiminomethyI)^ 
dihydrochJoride; 

6-(aminoiminomethyl)-4.(3-furanyl)-N.(3-pyridiny 
dihydrochloride; 

methyl R-Caminoiminome^ 

naphathalenyljcarbamate. bis(trifluoroacetate) salt: 
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6-(aminoirrunomethyl)-4-(^^ 
dihydrochloride; 

6-(aminoirrunomethy!)-4-(3-furanyIVN-phenyl-2-naphthalen 
monohydrochloride; 

6-(aminoiminomethyI)-4-f 1 -(methylsulfonyl)- 1 H-pyrazol-4-yl]-N-pheny 1-2- 

naphthalenecarboxamide, monohydrochloride; 

6-(aminoiminomethyl)-445-(met^ 

naphthalenecarboxamide, monohydrochloride; 

6-(aminoiminomethyl)-N-[4-(ammom 

naphthalenecarboxamide, tris(trifluoroacetate) salt; 

6-(arrrinoiminomethyl)-N-phenyl-4-(2-pyri 

mono(trifluoroacetate) salt; 

N-[(4-(amijiomethyr)phenyl]-6-[amino(h^ 

2-naphthalehecarboxamide, bis(trifluoroacetate) salt; 

6-(aminoirrrinomethyi)-N-[4-(hydroxymeto^^ 

2-naphthalenecarboxamide, mono(trifluoroacetate) salt; 

methyl [3-[[[4-(aminomethyl)phenyl]amino]carbonyl]-7-[4- 

amino(hydroxyimino )methyl]-.l -naphthaienyl]carbamate, bis(trifluoroacetate) salt; 

6-(amiiioiminomethyl)-N-phenyl-4-(tetrahydro-3-furanyl)-2- 

naphthalenecarboxamide,monohydrochloride; 

6-[armno(hydroxyimino)methyl]-N~p^ 

naphthalenecarboxamide; 

6-(aminoiminomethyl)-4-[5-(eiiiylthio)-3-furanyI]-N-phenyi-2- 

naphthalenecarboxanrude,monohydrochloride; 

6-(aminoiminomethyl)-4-[5-(propylthio)-3-furanyl]-N-phenyl-2- 

naphthalenecarboxamide,monohydrochloride; 

6-(anrdnoiminometiiyl)-N-phenyl-4-(2-pyrrolidinyl)-2-naphthal^ 

mono(trifluoroacetate) salt; 

6-(aminoiminomethyl)-4-[5-(propylsulfonyl)-3-furanyl]-N-phenyl-2- 
naphthalenecarboxamide, monohydrochloride; 
6-(aminoimmomethyl)-445-[m^ 
naphthalenecarboxamide, monohydrochloride; 

6-(aminoiminomethyl)-4-[5-(methoxymethyl)-3-furanyl]-N-phenyl-2- 
naphthalenecarboxamide, monohydrochloride; 
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6-(aminoimmomethyl)^ 

naphthalenecarboxamide. mono(trifluoroacetate) sale and 
6-(aminoiminomethyl)-4^ 
naphthalenecarboxamide, monohydrochloride. 

55 

10. A compound according to Claim 1 wherein 
A is -LaRa> 

B is -LbRb, and 
C is -LcRc 

5 

11. A compound according to Claim 10 which is 

6, 7, 8-trimethoxy-2-naphthalenecarboximidamide mono(trifluoroacetate) salt. 

12. A compound according to Claim 1 wherein 
A is hydrogen: 

B is -LbRb; and 
C is -LcRc- 

13. A compound according to Claim 12 selected from the group consisting of 

7, 8-Dimethoxy-2-naphthalenecarboximidamide mono(trifluoroacetate) salt: 

— — -2-[,(?-armnoirnmome^ 

mono(trifluoroacetate) salt; 

5 7-benzyloxy-8-iodo-2-naphthalenecarboximidamide mono(trifluoroacetate) salt; 

methyl [(7-aminoiminomethyl-2-methoxy"- l-naphthalenyl)oxy]acetate 
mono(trifluoroacetate) salt: 
2-[(7-aminoiminomethyl-2-methoxy-l^^ 
mono(trifluoroacetate) salt; 
10 H(7-aminoiminometh y i-2-methoxy-^ 
mono(trifluoroacetate) salt; 

1 -[(7-aminoiminomethyl-2-methoxy- 1 -naphthalenyI)oxy]-3-bromopropane 
mono(hydrochloride) salt; 

H(7-aminoiminomethyl-2^ monoftrifluoroacetate) 
15 salt; 
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l-[(7-armnoimmomethyi-2-met^ 
mono(hydrochloride) salt; 
l-[(7-arrunoiirunomethyl-2-m 

dimethoxy)phenyi]propane mono(hydrochloride) salt; 

7-methoxy-8-(2-furanyl)-2-naphthalenecarboximidamide mono(trifluoroacetate) salt; 

(E)-{7-meihoxy-8-[2-(phenyl)cthenyl]}-2-naphthaleneimidamide mono(trifluoroacetate) 
salt 

7-(2-hydroxyethoxy)-8-iodo-2-naphthaIenecarboximidamide mono(trifluoroacetate) salt; 
7-propoxy-8-iodo-2-naphthalenecarboximidarnide mono(trifluoroacetate) salt; 
7-methoxy-8-( 1 H-pyrazol-4-y l)-2-naphthalenecarboximidamide bis(trifluoroacetate) 
salt; 

7-methoxy-8-iodo-2-naphthalenecarboximidamide mono(trifluoroacetate) salt 
7-methoxy-8-(3-furanyl)-2-naphthalenecaiboximidamide mono(methanesulfonate) sale 
7-methoxy-8-(2-benzofuranyl)naphthalene-2-carboximidamide mono(methanesulfonate) 
salt; 

(E)-8-[2-(13-benzodioxol-5-yllethenyI]-2-naphthalenecarboximidamide 
mono(methanesulfonate) salt; 

( ± )-7-methoxy-8-(ten-ahydro-3-furanyI)-2-naphthalenecarboximidarrud^ 
mono(methanesulfonate) salt; 

7-methoxy-8-[2-pyrimidinyl(oxy)]-2-naphthalenecarboxirm 
mono(trifluoroacetate) salt; 

7-methoxy-8-[2-thiazoyl(oxy)]naphthalene-2-carboximidamide mono(trifluoroacetate) 
salt; 

7-methoxy-8-(4-nitrophenoxy)-2-naphthalenecarboxirnidamide mono(trifluoroacetate) 
salt; 

7-methoxy-8-pentafluorophenoxy-2-naphthaienecarboximidamide 
mono(trifluoroacetate) salt; 

7-methoxy-8-fN-2-pyriirudinyl(an^ 
mono(trifluoroacetate) salt; 

4-[7-(aminoiminomethyl)-2-methoxy- 1 -naphthalenyl]dihydro-2(3H)-furanone 
mono(trifluoroacetate) salt; 

7-methoxy-8-(l -acetyl- 1 H-pyrazolyl)-2-naphthalenecarboximidamide 
mono(trifluoroacetate) salt; 
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7-methoxy-8-[l-(methylsulfo^ 
50 mono(trifluoroacetate) salt; 

6- [2^4-aminophenyl)ethoxy]-2-naphthalenecarboximidamide mono(trifluoroacetate) 
salt; 

methyl [3-methoxy-6-(aminoiminomethy^ 
mono(trifluoroacetate) salt; 
55 7-methoxy-8-[2-pyrimidinyl(ami^ 
bis(trifluoroacetate) salt; 

methyl [7-(aminoiminomethyl)-2-methoxy- 1 -naphthalenyl)carbamate, 
mono(trifluoroacetate) sale 

7- methoxy-8<2-pyrimidinyiamino)-2-naphthalenecarboximidarm bis(trifluoroacetate) 
60 salt; 

7-methoxy-8-[(phenylmethyl)amino]-2-naphthalen^ 
monoCtrifluoro acetate) salt; 

7-methoxy-8-fphenylamino)-2-naphthalenecarboximidamide, mono(trifluoroacetate) 
salu 

65 7 -methoxy-8-[(4-methoxyphenyt)amino]-2-naph^^ 
mono(trifluoroacetate) salt; 

(E)-3-[7-(aminoiminomethy l)-2-methoxy- 1 -naphthalenyl)-2-propenamide, 
mono(trifluoroacetate) salt; 

— — -7-^ et to^ 

70 mono(trifluoroacetate) salt; 

methyl 4-[[[7-(aminoiminomethy0^^ 

naphthalenyl]oxy]methyl]benzoate, mono(trifluoroacetate) salt; 
4-[r[7-(aminoirrunomeiiiyl)-l-(2-pyrimidinylamino 
benzoic acid, mono(trifluoroacetate) salt; 
75 7-methoxy-8-(pyrazinyloxy)-2-naphthalenecarboxirrddamide, dimethanesulfonate salt; 

7-methoxy-8-(phenylthio)-2-naphthalenecarboximidamide, methanesulfonate; and 

7-methoxy-8-(pyrazinylamino)-2-naphthalenecarboximidamide, bis(trifluoroacetate) 
salt. 



A compound selected from the group consisting of 

7, 8-dimethoxy-2-naphthalenecarboximidamide mono(trifluoroacetate) salt; 
6, 7, 8-trimethoxy-2-naphthalenecarboximidamide mono(trifluoroacetate) salt; 
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6, 7-dirnethoxy-2-naphthalenecarboximidamide mono(trifluoroacecate) salt; 
2-[(7-aminoiminomethyl-2-methoxy- 1 -naphthaleny l)oxy]acetamide 
mono(trifluoroacetate) salt; 

7-benzyloxy-8-iodo-2-naphthalenecarboximidamide mono(trifluoroacetate) salt; 
methyl [(7-airunoiminomethyl-2-methoxy- l-naphthalenyl)oxy]acetate 
mono(trifluoroacetate) salt; 

2- [(7-aminoiminomethyl-2-methoxy- l-naphthalenyl)oxy]-yl-acetic acid 
mono(trifluoroacetate) salt; 

H(7-aminoiminomethyl-2^ 
mono(trifluoroacetate) sale 

phenylmethyl [7-(aminoiminomethyl)- 1 -naphthaleny l)carbamate 
mono(trifluoroacetate) salt; 

N-[7-(aiTunoiminomethyI)-l-naphthalenyl)acemmide mono(trifluoroacetate) salt; 
methyl [7-(aminoiminomethyl)-l-naphthalenyl Carbamate mono(trifluoroacetate) salt; 
methyl 3- [[7-(aminoiminomethyl)-l -naphthaleny l]amino]-3-oxopropanoate 
mono(trifluoroacetate) salt; 

N-[7-(airunoirrdnomethy 1)- 1 -naphthalenyl]-2-(pheny lmethoxy)acetamide 
mono(trifluoroacetate) salt; 

N-[7-(aminoiminomethyl)- 1 -naphthalenyl]- 1 ,3-benzodioxole-5-carboxamide 
mono(trifluoroacetate) salt; 

N-[7-(arrunoiminomethyl)- 1 -naphthalenyl]benzenemethanesulf onamide 
mono(trifluoroacetate) salt; 

l-[(7-aminoiminomethyl-2-methoxy-l-naphthalenyl)oxy]-3-bromopropane 
mono(hydrochloride) salt; 

3- [(7-aminoirrrinomethyl-2-methoxy- 1 -naphthalenyl)oxy]propene 
mono(trifluoroacetate) salt; 
l-[(7-aminoiminomethyl-2-me^ 
mono(hydrochloride) salt; 

1 -[(7-arrunoiminomethyl-2-methoxy- 1 -naphthalenyl)oxy ]-3-[ 1 -(3 ,4- 
dimethoxy)phenyl]- propane mono(hydrochloride) salt; 

7-methoxy-8-(2-furanyl)-2-naphthaienecarboximidamide mono(trifluoroacetate) salt; 
methyl 6-(arrunoiminomethyl)-4-[(methoxycarbonyl)amino]-2-- 
naphthalenecarboxylate mono(trifluoroacetate) salt; 

(E)-6-[2-(phenyl)ethenyl]-2-naphthaleneimidamide mono(trifluoroacetate) salt; 
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7 -(2-hydroxyethoxy)-8-iodo-2-naphihalenecarboxirnidamidemono(trifluoroacetate) 
salt; 

40 7-(2-hydroxyethoxy)-2-naphthalenecarboximidamide mono(trifluoroacetate) salt; 

6- methoxy-8-ben 2 yloxy-2-naphthalenecarboximidamide mono(trifluoroacetate) salt; 
2-[(7-aminoiminomethyl-3-methoxy- 1 -naphthalenyl)oxy]acetamide 
mono(trifluoroacetate) salt; 

7- propoxy-8-iodo-2-naphthalenecarboximidamide mono(trifluoroacetate) salt; 

45 7 - methox y- 8 -(lH-pyra2ol-4-yl)-2-naphthalenecarboximidamide 
mono(trifluoroacetate) salt; 

7-methoxy-8-iodo-2-naphthalenecarboximidamide mono(trifluoroacetate) salt; 

7-methoxy-8-(3-furanyl)-2-naphthalenecarboxiinidamidemono(methanesulfonate) salt; 
7-methoxy-8-(2-benzofuranyl)naphthalene-2-carboximidamide 
50 rnono(methanesulfonate) salt; 

(E)-8-[2-(lJ-benzodioxol-5-yl)ethenyl]-2-naphthalenecarboximidamide 
mono(methanesulfonate) salt; 

( ± >7-methoxy-8^tetrahydro-3-furanyl)-2-naphthalenecarboxiniidamide 
mono(methanesulfonate) salt; 

55 7 - me ^ ox y-8-[2-p>Timidinyl(oxy)]-2-naphthalenecarboximidamide 
mono(trifluoroacetate) salt; 

7-methoxy-8-[2-thiazoyl(oxy)]naphthalene-2-carboximidamide 
mono(trifluoroacetate) salt;- 



7-methoxy-8-(4-nitrophenoxy)-2-naphthalenecarboximidamide 
60 mono(trifluoroacetate) salt; 

7-methoxy-8-pentafluorophenoxy-2-naphthalenecarboximidamide 
mono(trifluoroacetate) salt; 

7.methoxy-8-[N-2-pyrimidinyl(amino)]-2-naphthalenecarboximidamide 
mono(trifluoroacetate) salt; 

N-(6-aminoiminomethyi-2-naphthalenyl)-N-benzylureamono(trifluoroacetate)salt- 

N-(6-aminoinunomethyl-2-naphthalenyl)-N'-methylureamono(trifluoroacetate) salt' 
N-(6-anunoirmno m ethyl-2-naphth^ 

N-Ce-aminoiminomethyl^-naphthalenyD-N-.phenyl-N-methylurea 
mono(trifluoroacctate) salt; 

6-aminonaphthalene-2-carboximidamide mono(trifluoroacetate) salt; 



65 



70 
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N-(6-arTdnoiminomethyi-2-naphthalenyl)-N'-cyclohexyiurea mono(trifluoroacetate) 
salt; 

N-(6-arTunoirrdnomethyl-2-naphthalenyl)-N'-benzyioxyurea mono(trifluoroacetate) 
salt; 

75 1,1 -dimethylethyl [4-[[(6-cyano-2-naphthalenyl)airuno]carbonyl]phenyl]carbamate 

mono(trifluoroacetate) salt 

N-[6-(arrunoiminomethyl)-2-naphthalenyl]-4-(aminometh 
mono(trifluoroacetate) salt; 

4-[7-(aminoiminomethyl)-2-methoxy- 1 -naphthalenyl]dihydro-2(3H)-furanone 
80 mono(trifluoroacetate) salt; 

7-methoxy-8-( 1 -acetyl- 1 H-pyrazolyl)-2-naphthalenecarboxirnidamide 
mono(trifluoroacetate) salt; 

7-methoxy-8-[ 1 -(methylsulfonyl )- 1 H-4-pyrazolyl]-2-naphthalenecarboximidamide 
mono(trifluoroacetate) sale 
85 methyl [3-methoxy-6-(arrunoirrdnomethyl)-4-naphthalenyl]carbamate 

mono(trifluoro acetate) salt; 

7-methoxy-8-[2-pyrimiduiyl(am^ and 
bis(trifluoroacetate) salL 

15. A method for inhibiting urokinase in a mammal in need of such treatment, comprising 
adminstering to the mammal a therapeutically effective amount of a compound of Claim 1 . 

16. A composition for inhibiting urokinase comprising both a pharmaceutical carrier and a 
therapeutically effective amount of a compound of Claim 1. 



-225- 



BNSDOCID: <WO 9905096A2_I_> 



SUBSTITUTE SHEET (RULE 26) 



THIS PAGE BUNK (usno, 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
Internationa! Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 

C07C 257/18, 271/30, C07D 317/68, 

(CONTINUED ON THE FOLLOWING PAGE) 



A3 



(11) International Publication Number: WO 99/05096 

(43) International Publication Date: 4 February 1999 (04.02.99) 



(21) International Application Number: PCT/US98/15386 

(22) International Filing Date: 24 July 1998 (24.07.98) 



(30) Priority Data: 

08/901,040 



25 July 1997 (25.07.97) 



US 



(71) Applicant: ABBOTT LABORATORIES [US/US]; CHAD 

0377/AP6D-2, 100 Abbott Park Road, Abbott Park, IL 
60064-3500 (US). 

(72) Inventors: GEYER, Andrew, G.; Apartment IF, 4117 N. 

Greenview Avenue, Chicago, IL 60613 (US). MCCLEL- 
LAN, William, J.; 1212 N. Sheridan Road, Waukegan, IL 
60085 (US). ROCKWAY, Todd, W.; 186 Mainsail Drive, 
Grayslake, IL 60030 (US). STEWART, Kent. D.; 4715 
Kingsway North, Gumee, IL 60035 (US). WEITZBERG, 
Moshe; 421 Lakeside Place, Highland Park, IL 60035 (US). 
WENDT, Michael, D.; Apartment 304A, 3506 Green Bay 
Road, North Chicago, IL 60064 (US). 

(74) Agents: STEELE, Gregory, W. et aL; Abbott Laboratories, 
CHAD 0377/AP6D-2, 100 Abbott Park Road, Abbott Park, 
IL 60064-3500 (US). 



(81) Designated States: AL, AM, AT, AU. AZ, BA, BB, BG. BR, 
BY, CA, CH, CN, CU. CZ, DE, DK, EE, ES, Fl, GB, GE, 
GH, GM, HU, ID, IL, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MD, MG, MK, MN, MW, MX, 
NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, 
TM, TR, TT, UA, UG, UZ, VN, YU, ZW, ARIPO patent 
(GH, GM, KE, LS, MW, SD, SZ, UG, ZW), Eurasian patent 
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European patent 
(AT, BE, CH, CY, DE, DK, ES, FI, FR. GB, GR, IE, IT, 
LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, CI, 
CM. GA, GN, GW, ML, MR, NE, SN, TD, TG). 



Published 

With international search report. 

Before the expiration of the time limit for amending the claims 
and to be republished in the event of the receipt of amendments. 

(88) Date of publication of the international search report: 

3 June 1999(03.06.99) 



(54) Title: UROKINASE INHIBITORS 




(57) Abstract 

Compounds having formula (I) are inhibitors of urokinase and are useful in the treatment of diseases in which urokinase plays a role. 
Also disclosed are urokinase-inhibiting compositions and a method of inhibiting urokinase in a mammal. 



>: <WO 9905096A3J_> 



C07C 31 1/15, C07D 307/54, 307/80, 307/16, 239/34, 277/34, C07C 275/42, 275/64, C07D 233/54, 
C07C 31 1/47, C07D 307/32, 231/12, 217/04, C07C 271/22, C07D 263/32, 277/30, 295/08, 295/14, 
215/38 



FOR THE PURPOSES OF INFORMATION ONLY 

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 

Lesotho 
Lithuania 
Luxembourg 
Latvia 
Monaco 

Republic of Moldova 
Madagascar 
The former Yugoslav 
Republic of Macedonia 
Mali 

Mongolia 
Mauritania 
Malawi 
Mex ico 
Niger 

Netherlands 
Norway 
New Zealand 
Poland 
Portugal 
Romania 

Russian Federation 
Sudan 
Sweden 
Singapore 



AL 


Albania 


ES 


Spain 


LS 


AM 


Armenia 


FI 


Finland 


LT 


AT 


Austria 


FR 


France 


LU 


AU 


Australia 


GA 


Gabon 


LV 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


BB 


Barbados 


GH 


Ghana 


MG 


BE 


Belgium 


GN 


Guinea 


MK 


BF 


Burkina Faso 


GR 


Greece 


BG 


Bulgaria 


HU 


Hungary 


ML 


BJ 


Benin 


IE 


Ireland 


MN 


BR 


Brazil 


IL 


Israel 


MR 


BY 


Belarus 


IS 


Iceland 


MW 


CA 


Canada 


IT 


Italy 


MX 


CF 


Central African Republic 


JP 


Japan 


NE 


CG 


Congo 


KE 


Kenya 


NL 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


CI 


Cdie d 'I voire 


KP 


Democratic People's 


NZ 


CM 


Cameroon 




Republic of Korea 


PL 


CN 


China 


KR 


Republic of Korea 


PT 


cu 


Cuba 


KZ 


Kazakstan 


RO 


cz 


Czech Republic 


LC 


Saint Lucia 


RU 


DE 


Germany 


LI 


Liechtenstein 


SD 


DK 


Denmark 


LK 


Sri Lanka 


SE 


EE 


Estonia 


LR 


Liberia 


SG 



SI 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


sz 


Swaziland 


TD 


Chad 


TG 


Togo 


TJ 


Tajikistan 


TM 


Turkmenistan 


TR 


Turkey 


TT 


Trinidad and Tobago 


UA 


Ukraine 


UG 


Uganda 


US 


United States of America 


uz 


Uzbekistan 


VN 


Vict Nam 


YU 


Yugoslavia 


ZVV 


Zimbabwe 



BNSDOCID: <WO 990S096A3 1 > 



INTERNATIONAL SEARCH REPORT 



Inters nal Application No 

PCT/US 98/15386 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 C07C257/18 C07C271/30 
C07D307/80 C07D307/16 
C07C275/64 C07D233/54 



C07D317/68 C07C311/15 
C07D239/34 C07D277/34 
C07C311/47 C07D307/32 



C07D307/54 
C07C275/42 
C07D231/12 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system tollowed by classification symbols) 

IPC 6 C07C C07D 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and. where practical, search terms used) 



C- DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


NAGAHARA T ET AL: "DEBASIC (AMIDIN0ARY) 
PROPANOIC ACID DERIVATIVES AS NOVEL BLOOD 
COAGULATION FACTOR XA INHIBITORS" 
JOURNAL OF MEDICINAL CHEMISTRY, 
vol. 37, no. 8, 15 April 1994, pages 
1200-1207, XP000608128 
see page 1201: Scheme 1 
see page 1202; table 1 


l 


X 


KATAKURA, S. ET AL: "Molecular model of 
an interaction between factor Xa and 
DX-9065a, a novel factor Xa inhibitor: 
contribution of the acetimidoylpyrrol idine 
moiety of the inhibitor to potency and 
selectivity for serine proteases" 
EUR. J. MED. CHEM. (1995), 30(5), 387-94 
C0DEN: EJMCA5;ISSN: 0223-5234, XP002098440 
see page 389; table I 

-/-- 


l 


| )( j Further documents are listed in the continuation of box C 


|X [ Patent family members are listed 


in annex. 


* Special categories of cited documents : 

"T" later document published after the international filing date 
ham j . . . . , , ^ . or prionty date and not in conflict with the application but 
A document defining the general state of the art which is not cit £ d t0 J nderstand the principle or theory underlying the 

considered to be of particular relevance invention 
"E" earlier document but published on or after the international .. x « docume nt of particular relevance; the claimed invention 

filing date cannot be considered novel or cannot be considered to 
V document which may throw doubts on priority claim(s) or involve an inventive step when the document ts taken alone 

which is cited to establish the publication date of another „ Y .. document 0 , particular relevance; the claimed invention 

citation or other special reason (as specified) cannot be considered to involve an inventive step when the 
"O" document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu- 

other means ments, such combination being obvious to a person skilled 

"P" document published prior to the international filing date but ,n the art ' 

later than the priority date claimed document member of the same patent family 


Date of the actual completion of the international search 


Date of mailing of the international search report 


8 April 1999 


20/04/1999 




Name and mailing address of the ISA 

European Patent Office. P.B. 5816 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040. Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 


Authorized officer 

Pauwels, G 



Form PCT/1SA/210 (second sheet) (July 1992) 



page 1 of 3 

BNSDOCID: <WO 9905096 A3 J _> 



INTERNATIONAL SEARCH REPORT 



Interr nal Application No 

PCT/US 98/15386 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 C07D217/04 C07C271/22 C07D263/32 C07D277/30 
C07D295/14 C07D215/38 

According to International Patent Classification (IPC) or to both national classification and IPC 



C07D295/08 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 



Documentation searched other than minimum aocumentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ■ Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



DATABASE WPI 

Section Ch, Week 9437 

Derwent Publications Ltd., London, GB; 

Class B05, AN 94-299682 

XP002098441 

-& JP 06 227971 A (DAIICHI PHARM CO LTD) 
, 16 August 1994 
see abstract 

-/~ 



| X I Further documents are listed in the continuation of box C. 



Patent family members are listed in annex. 



3 Special categories of cited documents : 

"A" document defining the general state of the art which is not 
considered to be of particular relevance 

"E" earlier document but published on or after the international 
filing date 

document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

" p " document published prior to the international filing date but 
later than the priority date claimed 



T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

"&" document member of the same patent family 



Date ot the actual completion of the international search 



8 April 1999 



Date of mailing of the international search report 



Name and mailing address of the ISA 

European Patent Oftice. P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040. Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 



Authorized officer 



Pauwels, G 



Form PCT/ISA/210 (second sheet) (July 1992) 



page 2 of 3 



BNSDOCIO: <WO_ 9905O96A3 I > 



INTERNATIONAL SEARCH REPORT 



Intern. ,nal Application Mo 

PCT/US 98/15386 



C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category - Citation oi document, with mdication.where appropriate, of the relevant passages 



Relevant to claim No. 



X 

P,X 



EP 0 540 051 A (DAIICHI PHARMACEUTICAL 

CO. , LTD. , JAPAN) 5 May 1993 

see page 61; examples 16-18 

see page 63 - page 64; examples 26-28 

see page 64 - page 65; examples 31-34 

see page 66 - page 67; examples 37-40 

see page 67 - page 68; examples 43-45 

see page 74; examples 78,79 

see page 77; example 91 

see page 79; examples 99,100 

see page 81 - page 82; examples 107-109 

WO 96 16940 A (YAMAN0UCHI PHARMACEUTICAL 

CO. , LTD. , JAPAN) 6 June 1996 

-& EP 0 798 295 A (YAMANOUCHI PHARMA CO 

LTD) 

see examples 

W0 99 05124 A (YAMANOUCHI PHARMACEUTICAL 
CO., LTD. , JAPAN) 4 February 1999 
see page 34 - page 37 
see page 51 

EP 0 568 289 A (EISAI CO LTD.), 
3 November 1993 



1-16 



Form PCT/lSA/210 (continuation oi second sheet) (July 1992) 



page 3 of 3 



BNSDOCID: <WO 9905O96A3J_> 



INTERNATIONAL SEARCH REPORT 


International application No. j 

PCT/US 98/15386 




Box 1 Observati ns where c rtain claims were f und unsearchable (Continuation of item 1 of first sheet) J 




This International Search Report has not been established in respect of certain claims under Article 1 7(2){a) tor the following reasons: 

1. [Y] Claims Nos.: 15 

because they relate to subject matter not required to be searched by this Authority, namely: 

Remark: Although claim 15 | 
is directed to a method of treatment of the human/animal 1 
body, the search has been carried out and based on the alleged 
effects of the compound/composition. 

2. X ciaimsNos.: not applicable 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 

an extent that no meaningful International Search can be carried out. specifically: 1 

see FURTHER INFORMATION sheet PCT/ISA/210 

3. CiaimsNos.: 1 
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 




Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) j 


This International Searching Authority found multiple inventions in this international application, as follows: 1 




1 . I I As all required additional search fees were timely paid by the applicant, this international Search Report covers all j 
' ' searchable claims. j 

2. | | As all searchable claims could be searched without effort justifying an additional fee. this Authority did not invite payment j 

of any additional tee. I 

3. j | As only some of the required additional search fees were timely paid by the applicant, this International Search Report j 
' 1 covers only those claims tor which fees were paid, specifically claims Nos.: j 

4. | | No required additional search fees were timely paid by the applicant. Consequently, this international Search Report is j 

restricted to the invention first mentioned in the claims: it is covered by claims Nos.: 

Remark on Protest | | The additional search fees were accompanied by the applicant's protest. J 

[ | No protest accompanied the payment of additional search fees. j 



Form PCT/ISA/210 (continuation ol first sheet (1)) (July 1998) 



BNSOOCID: <WO_ . 9905096A3 I > 



International Application No. PCTAJS 98 /15386 



FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



Claims Nos.: not applicable 



The search revealed such a large number of particularly relevant 
documents, in particular with regard to novelty, that the drafting of a 
comprehensive European Search Report is not feasible. The cited documents 
are considered as to form a representative sample of the revealed 
documents, duly taking into account their relevance with respect to the 
subject-matter as illustrated by the examples. 



BNSOOCID: <WO_9905096A3_I_> 



INTERNATIONAL SEARCH REPa&T 

information on patent family members 



Intern. .ial Application No 

PCT/US 98/15386 



Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 


EP 0540051 A 


05-05-1993 


AT 


136293 


T 


i c_n/i _ i aa£ 




AU 


666137 


B 


ui-o^-iyyo 




AU 


2747092 


A 


f\£Z AC 1 AAO 

0o-0b-1993 




CA 


2081836 


A 


a i a r i rtni 

01-05-1993 




CN 


1072677 


A 


AO r\ C 1 OO O 

02-06-1993 




CN 


1168885 


A 


o i i o i 00*7 

31-12-1997 




CN 


1168886 


A 


31-12-1997 




CZ 


284381 


B 


11-11-1998 




DE 


69209615 


D 


AA AC 1 c\c\ a 

09-05-1996 




DE 


69209615 


T 


AA A 1 iftftl 

09-01-1997 




DK 


540051 


T 


06-05-1996 




ES 


2088073 


T 


A 1 AO 1 ftftC 

01-08-1996 




FI 


924932 


A 


A 1 AC 1 Art o 

01-05-1993 




GR 


3019832 


T 


O 1 AO 1 C\C\C 

31-08-1996 




HK 


1002999 


A 


OA AA 1 AAO 

30-09-1998 




HR 


921147 


A 


o i i a i f\r\v 

31-10-1995 




HU 


65890 


A 


OO f\ "7 1 OA A 

28-07-1994 




IL 


103564 


A 


f\ /~ -\ o 1 AO O 

06-12-1998 




JP 


10291931 


A 


r\ a ii n fkO O 

04-11-1998 




JP 


5208946 


A 


OO OO lOOO 

20-08-1993 




MX 


9206295 


A 


Ol OO lOOO 

01-08-1993 




NO 


302948 


B 


11 f\ T~ lOOO 

11-05-1998 




NZ 


244936 


A 


26-05-1995 




PL 


170312 


B 


29-11-1996 




US 


5576343 


A 


19-11-1996 




US 


5620991 


A 


15-04-1997 




US 


5866577 


A 


02-02-1999 




ZA 


9208276 


A 


06-05-1993 



W0 9616940 A 06-06-1996- 



AU-_ 


—6.886.28 


B 


12-03-1998 


AU 


3994295 


A 


19-06-1996 


CA 


2206532 


A 


06-06-1996 


CN 


1167484 


A 


10-12-1997 


EP 


0798295 


A 


01-10-1997 


FI 


972326 


A 


02-06-1997 


HU 


77313 


A 


30-03-1998 


NO 


972482 


A 


01-08-1997 


NZ 


296210 


A 


27-05-1998 


PL 


320486 


A 


29-09-1997 


US 


5869501 


A 


09-02-1999 



W0 9905124 A 04-02-1999 AU 7730198 A 04-02-1999 



EP 0568289 A 03-11-1993 US 5340833 A 23-08-1994 

CA 2094332 A 02-11-1993 
JP 6049058 A 22-02-1994 



Form PCT/1SA/210 (patent family annex) (July 1992) 



BNSDOCID: <WO 9905096A3 I > 



